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WITH ELECTRICAL CONTRACTING 


SNOW MELTING 


heating cables keep Illinois super-highway 
toll plazas clear of snow and ice. 





— cm ifola hsb me mw lelaiiiale| 
. : Features of new Baltimore city by-pass high- 
way lighting and power systems. 


EXPANDED FACILITIES 


for tomorrow’s electrical maintenance needs, 
the Maintenance Co.’s new headquarters. 











NEW 


GUTH KOLORKODED 


industrial fixtures 
with 
built-in 


LIGHT IinG 


THE EDWIN F. GUTH CO. 
2615 Washington Blvd., St. Louis 3, Mo 
TRU ST ED NAME IN LIGHTING SINCE 19 


i 


Designed to direct traffic, protect your 
workers, identify various plant or storage areas 
. .. and create new standards of seeing- 
efficiency for greater productivity. 


They ‘wash away” ceiling shadows, yet 
assure high footcandles with comfortable 
shielding for the working level: 10% uplight 
with 13° cut-off or 25% uplight with 27° cut- 
off... for 430, 800 or 1500 M. A. operation. 
Easy installation and maintenance. Three 
reflector finishes—Permalux White, 
Porcelain or Alzak Aluminum. 


WRITE FOR FREE KOLORKODED BULLETIN 


TRAFFIC LIGHTS 


Standard Porceldin 
reflector units (without 
Kolorkode) for general 

work areas are RLM listed 








at exits, fire pro- 
tection systems, 
keep-out areas, etc. 


at stairs, curbs, 
re f-FeleM-Jalet Melale| 
other hazard areas. 


in aisles, 
safe storage, 
first-aid, etc. 
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USE THESE NEW 
100 AMP UNITS LIKE THIS... 
As MAIN BREAKERS in any loadcenter or panelboard... 
just plug them in! Or as 100 ampere maximum, 2 or 
3 pole BRANCH BREAKERS for motor loads, electric 
heating loads, and sub-feeds to other panelboards. 


Write for Bulletin SD-100. Address Square D Company, 
6060 Rivard Street, Detroit 11, Michigan 





EC&M weavy inpustry ELECTRICAL EQUIPMENT...NOW A PART OF THE SQUARE D LINE 





2-POLE 3-POLE 
70-100 Amp 70-100 Amp 


DESIGN LEADERSHIP FEATURES 
OF THE NEW 100 AMP QI BREAKERS 


e Fit all existing QO loadcenters and 
NQO panelboards 


e Plug-in units let you assemble loadcenters 
and panelboards to meet any requirement 

¢ Lugs are approved for aluminum or 
copper *1/0 wire 

¢ Quick-make, quick-break. Prevents “teasing” 


¢ Trip indication. Tells instantly whether circuit 
has been turned off intentionally or “tripped” 


e Temperature compensated— prevents 
nuisance tripping 


e Common trip prevents single phasing 
or personal injury 


¢ Single handles for modern, streamlined 
appearance 


e Plated jaws and connectors assure 
positive connections 


¢ Heavy-duty industrial quality for long life 
THE"QO" FAMILY 


and trouble-free operation 
ao ao ao | a1 Qi 
1-POLE —-2-POLE POLE Pot 3-POLE 


- - 3- 2-POLE - 
15-50 Amp 15-70 Amp 15-50 Amp 70-100 Amp 70-100 Amp 





SQUARE J) COMPANY 
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A“Package” from APPLETON 


~ 











EMERGENCY KIT 
CONTENTS: 


== ih LAO pain Be 


5—JIC-B boxes 


worth $1.80 each, or © totel of $9.00 It’s another APPLETON first...and a bargain! 


5—JIC-C blank covers How often has one of your men had to leave a job to rush to an 
we am, wow te electrical wholesaler to pick up a 14” or 34” junction switch 

10—HUB-50 HUBS or receptacle Unilet? Now, he can make up his own Unilet 
werth .65 each, or a total ef 6.50 right on the job with a No. JIC-100 Emergency Kit. 

10—HUB-75 HUBS Remember, JIC . . . Just In Case . . . and you will sing its praises 


worth .74 each, ora total of 7.40 too, like so many of our other contractor friends who have 


Total Value $24.90 written in to thank us for the inconvenience and trouble the 


You Pay Only 18.90 JIC-100 Emergency Kit saved them. For complete details 


YOU SAVE $6.00 


(on material cost alone) 


of various uses see Schedule ST. Next time you order, 
ask about the JIC-100! 
Sold Through Franchised Distributors Only 


Equip Each of Your APPLETON ELECTRIC COMPANY 


Crews with a JIC-100 1701 Wellington Avenue . Chicago.13, Illinois 


and Prove You Save Its Cost In ; my FP ny : ft 
a ES Also * f ] LJ ‘ 
Just a Few Weeks! Manufacturers ifs 


of: “ST” Series 
Connectors Malleable lron 
Unilets industrial Lighting 
Equipment 


Automatic 
Reelites 








ELECTRICAL 
CONSTRUCTION 


Published f lectrical tractors, electrical departments 
AND MAINTENANCE Published for electrical contractors, electri 


with which is consol 


Electragist @nd Electrica 





in industry, engineers, consultants, inspectors and motor 
shops. Covering engineering, installation, repair, mainte- 
nance and management in the field of electrical construc- 
tion and maintenance. 
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Sidelights 


Electric Heating for Schools, An Editorial......... 2.2.0.0. 0. 606s 83 
Is errno >. 20). Coney! names Titel Be Hie. 5, oueeiveaanerarede eens 85 


Snow and ice removed by heating cables installed at toll collection 
plazas on three Illinois superhighways. 


rere rN 88 


By E. F. SIEGEL—lighting of roadway, approaches and interchanges 
of new Baltimore City by-pass represents an important design factor 
of the $130 million controlled-access Baltimore Harbor Tunnel project. 


penn mca memetrieen SOuview. oS os. ocd vcs xs ais we ow oe eas 92 
One of New York’s first service organizations has begun its 62nd year 
of electrical operations in a new plant with vastly improved repair and 
maintenance facilities. 

ey IID 5. oho Givwicara'e: oslo ecaoctael whe mua. « 4 45 la ete 95 


Fluorescent lamps provide tennis court floodlighting at Tucson Racquet 
Club. 


Safe Transporting of Heavy Equipment.............. 2.006005 0 ee eee 96 


By R. M. WOOD—Detailed planning and careful handling procedures 
backed successful transportation of a 200-ton generator stator to a 
power plant in Somerset, Mass. 


Display Flexibility with Plug-in Ceiling Channels...................... 100 
Design by G & M Electric combines multi-outlet raceways in flush 
continuous channels; adds plug-in convenience to rigid supporting 
medium. 


Ee a ene re 103 


By C. C. LIBBY—Here’s how to select the minimum generator rating 
required for industrial plant supply. 


Load Centers for Modern Apartments.................0..0..0 0c eee eeee 108 
By J. F. McPARTLAND—New York City utility suggests standards 
for load centers for modern apartments. 


NN 5 ys kG «ken amides Wee ie Rane WS. 4 eA . 110 


Large western department store protects life and property with one 
voltage fire locator system consisting of 36 zones. 


I, ss rg ee aa a ee RO ee 112 


A process whereby the repairing of worn and damaged rotor shafts to 
fit standard bearings is accomplished efficiently and economically. 
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The First and Only 
Twist-Lock 


GROUNDING 


PURPOSES ONLY 








A Complete New Line—Non- 
interchangeable With Regular 
“Twist-Lock” Units 


The “Twist-Lock” Equivalent of 
the 5262 Line of Straight 
Blade Grounding devices. 





For Applications That Require 
Positive Grounding Plus 
Positive Locking 


Elbow-shaped Grounding Slot 
Prevents Insertion of 
Regular “Twist-Lock” Caps 








500” 


OR Ang 











Cat. No. 
4700 
3-wire, 125 Volts 
Duplex Receptacle 


Cat. No. 
4730 


3-wire, 125 Volts 
Connector Body 





1830 


——~ 


625 : 
843 ae 
' _ Cat. Ne Cat. No 


4720 


Rubber Cap 
wf 


4723 


Bokelite Cap 


4726 


Armored Cap ~ 


New 3-wire caps are supplied with distinctive elbow-shaped grounding blade. Caps will fit 4700 
| _ Series connector bodies or receptacles only. They cannot be used with regular Twist-Lock devices. 








las Listed by Underwriters’ Laboratories, Incorporated 
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HARVEY HUBBELL, INCORPORATED 


-_— 


An | 
a) ; 


NEMA Grounding Type 
15 amp., 125 volt 


Standard 7580 Type 
10 amp., 250 volt 
15 amp., 125 volt 


New 4700 Type 
15 omp., 125 volt 


Elbow-shaped 
Grounding Slot 


HARVEY HUBBELL, incorPORATED 


BRIDGEPORT 2, CONNECTICUT 


WIRING DEVICE OFFICE AND WAREHOUSE LOCATIONS 
Bridgeport 2, Connecticut Los Angeles 12, California 
State and Bostwick Streets 103 North Santa Fe Avenue 


Chicago 7, Illinois San Francisco, California 
37 South Sangamon Street 1675 Hudson Avenue 


IN CANADA: 
Scarborough, Ontario, 
1160 Birchmount Road 
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They both know the best 
buy in tape... 





non-raveling 
straight tearing 
Apes TAPES high tensile strength 
FRICTION .... RUBBER .... PLASTIC strong adhesion 
highly insulating 


Send for our latest catalog describing details 


sw 


ACCURATE MANUFACTURING COMPANY 
Garfield, New Jersey 








Washington Report 





MARCH @ 1959 


The optimistic forecasts of two months ago for the U. S. 
economy during 1959 are being tempered somewhat by some 
Government economists. These spokesmen indicate that business 
activity may level off during the last half of the year instead 
of continuing upward at recent rates. This viewpoint was un- 
doubtedly influenced by testimony presented to the Congressional 
Joint Economic Committee recently by President Eisenhower's 
top economic advisers, and a parade of leading economists from 
business, labor, and the academic world. 

Administration economists earlier predicted a gross national 
product annual rate of $480 billion by the fourth quarter, up 
some $27 billion from the fourth quarter of 1958. Some admit 
this may be $5 to $10 billion too high, depending to considerable 
extent on total sales of autos, and on capital spending. 





National economy statistics reflect continuing moderate 
growth, including some weaknesses. 
¢ Gross national product (GNP) is running at an estimated $463 
billion annual rate—up $37 billion from the recession low, and 
up $10 billion from fourth-quarter 1958 annual rate 
© Industrial production increased in January for the ninth 
straight month to 143% of the 1947-49 average (FRB Index), 
but still lags the pre-recession high of 145% in August 1957 
by two points. 
e Personal income rose in January to a record $362.3 billion 
adjusted annual rate, up $13.5 billion from January 1958. 
© Cost-of-Living dropped 0.2% in December to 123.7% of 
1947-49 average (BLS Consumer Price Index) from November 
record high, but was still 1.7% above the December 1957 figure. 
© Employment in January was 62.7 million, and in 1958 aver- 
aged 64 million. This was down from the 65 million average 
for both 1957 and 1956. 
© Unemployment in January was 4.7 million, and February's job- 
less is estimated at about 5.2 million. Unemployment averaged 
4.7 million last year, with a recession monthly high of 5.4 mil- 
lion, compared with 2.9 million for 1957. 





Donald Fitzpatrick has been named Adviser to the Director, 
Electrical Equipment Division, BDSA, U. S. Dept. of Commerce, 
on loan to Government from Allen-Bradley Co., Milwaukee, Wisc. 
on temporary assignment—usually a six month's period. 


New construction activity during January set a new high for 
the month of $3.7 billion, compared with $3.3 billion a year 
earlier. This was a drop of $0.3 billion from December, consid- 
ered normal. Private spending in January was $2.6 billion, while 
public construction outlays totaled $1.1 billion. 

Home building starts for 1958 were finally toted up at 1,197,- 
700, compared with 1,041,900 in 1957, and a record 1,328,000 
starts in 1955. Housing starts for January this year dropped to 
83,300, first decline in ten months, for a seasonally-adjusted 
annual rate of 1,350,000 starts. This, however, was 20,400 
more units than were started in January 1958. 


REA Co-ops unanimously opposed increase of their existing 
2% interest rate on Federal loans early in February, when 7,000 
members of National Rural Electrical Cooperatives Association 
met in Washington. Democratic Congressional leaders further 
promised to fight the interest rate boost. President Eisenhower 
has asked that the rate be raised to cover the treasury’s cost of 
borrowing the money, as part of his program to balance the 
budget. 











Sidelights 





FLOOD REPAIRS __ 


ALUMINUM CONDUIT 


HIGHWAY LIGHTING _ 


SNOW REMOVAL 


FIRE LOCATOR __ 





In many parts of the United States there have been heavy snow storms 
and extremely cold weather this winter and when the Spring thaws come, 
some areas may be faced with floods. And when this happens, floods 
leave behind a clean-up job of hugh proportions for electrical motor 
repair shops and electrical contractors. In a data sheet entitled “Electrical 
Rehabilitation for Flooded Areas’, page 201, we have listed some experi- 
ence tested methods to use when faced with this problem. 


Since our December 1958 editorial discussed the new competitive position 
of rigid aluminum conduit at a 20% premium, a new price schedule an- 
nounced by one supplier last month drops the price still further to within 
2 or 3% of the price of rigid galvanized steel conduit. The new price move 
leaves no doubt that aluminum conduit, heretofore marketed as a pre- 
mium priced specialty, is moving into a strongly competitive position for 
general use. Considering the labor saving potential of the light metal, the 
small remaining premium is not expected to be a critical factor in com- 
petitive sales. 


The Baltimore by-pass, which permits through traffic to avoid the con- 
gested downtown area consists of a 6300-ft terminal, 17 miles of road- 
way, 12 interchange and 53 bridges. The roadway lighting of this heavily 
travelled route was carefully planned to contribute effectively to night 
driving safety and is considered by illumination engineers to be a model 
of highway lighting application. The project is described by Ernest F. 
Siegel, Chief Mechanical-Electrical Engineer of Green Associates, Inc., 
in the article “Urban By-Pass Highway Lighting” beginning on page 88. 


Keeping the toll plazas of Illinois super-highways clear of snow and ice 
is now accomplished by electrically heated snow melting installations. 
Heating cables bound to wire mesh mats are installed on the reinforcing 
iron of the concrete plaza paving. Power is applied at 20 watts per square 
foot. ws installations are described in “Heating Cables” beginning on 
page 85. 


A complete fire alarm system installed in a large Spokane department 
store combines manual stations with automatic fire detectors and displays 
the location of the fire signal on a 36-lamp annunciator. The installation 
by Power City Electric, Inc. is described in “Fire Locator System” begin- 
ning on page 110. 





ELECTRICAL MATERIALS 
COST INDEX 


BASE LINE (1000) REPRE- 
SENTS COSTS OF TYPICAL 
ASSORTMENT OF MATERI- 
ALS FOR A SELECTED JOB 
AS OF NOVEMBER |}, 1951. 
INDEX POINTS REPRESENT 
THE VARIATION OF THESE 
SAME MATERIAL COSTS AS 
OF THE FIRST OF EACH 


MONTH. 


SOURCE - NATIONAL PRICE SERVICE. CLEVELAND. OHIO 
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£7 WERCOM-FAL 


Speak to strangers without opening door Keeps an ear on child in nursery or playroom Each room can originate calls to any other 


} 
| 


Talk to any room without wasting time A bedside companion for sick-room Talk to your family inside or outside 








A Sound lovestment that pays dividends in Faster Home Sales / 


NIUuTOne 
INTERCOM & RADIO SYSTEMS 


EASIEST TO INSTALL EASIEST TO OPERATE 





U. S. and Foreign MODEL 2016 MODEL 2012 


Patents Pending 


Mod IM Lelure 


Beautiful Copper Anodized or Stainless Brushed 
Chrome master control panel — seven tubes plus 
Silicon Rectifier. The only AM-FM home radio 
shielded to meet FCC specifications. For AM 
and FM broadcasts, 8 station selector switches. 
Set includes Master Control, 3 inside remotes, 
1 outside remote, plus all wire and antenna. 
Complete — only $179.50 list. 


Standard AM 


Never before a luxurious intercom-radio like 
this at such low cost. Copper Enamel or 
Aluminum Enamel master control. Six tubes, 
8 station selector switches — also phono-jack 
connection. AM Broadcast range 540 to 1650 KC. 
Set includes Master control, 3 inside remotes, 
1 outside remote, plus all wire and antenna. 
Complete — only $129.50 list. 


SEND FOR FREE DELUXE CATALOGS IN BINDER Write NuTone, Inc., Dept. EC 3, Cincinnati 27, Ohio 


Y Reasons Why NuTone Intercom & Fodio 1s Your Best Buy.. 


1 2 3 4 


FULL TIME INTERCOM CHOICE OF AM and FM VARIABLE ROTARY CONTROLS $500,000.00 GUARANTEE BOND . . 
Radio or Recorded Music never For static-free reception Deluxe Gives infinite volume settings NuTone backs its Intercom-Radio 
kills Intercom reception. Systems have FM and AM Radio instead of only 2 or 3 levels. with this unusual factory policy. 


5 6 7 8 


SIMPLE SETTING AT MASTER AUTOMATIC ACOUSTIC LEVEL NINE PRIMARY STATIONS FINEST INTERCOM FIDELITY 
No back and forth walking to dis- Intercom always heard above Radio if more stations are desired Voices easy to recognize without 
tant rooms to adjust speakers. or Recorded Music. speaker circuits can be doubled. distortion. No annoying hum. 





Smithcnaft- 


large element 


lighting «4 


fOr 


The easiest “big fixture” to install ever designed! 
Large Elements are pre-assembled and wired; 
they are simply removed from the carton and 
mounted like any other fixture . To form large 
“floating areas”, elements are bolted together in 
both directions, providing all the effect and 
utility of overall ceiling lighting. And there are rn 
no costly wall attachments! Excellent forhigh 
level illumination with maximum comfort, " 
uniform low brightness and a modern 
architectural appearance. 


No oe 


ANOTHER SMITHCRAFT FIRST! 
Smithcraft Large Element Lighting . . . the 
large area luminaire with POWER-GROOVE 
Lamps! For very high level illumination in 
department stores, offices, laboratories, etc. 


ta pz 
g 


i 
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A “FLOATING” CEILING. With five different sizes 
of units from 4'x4’ to 8'x6’, a wide variety of 

areas and patterns are possible 

Modules have exact dimensions 


in both directions 


Ameritas himsit [sorencen lighting, 


CHELSEA 50, MASSACHUSETTS 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . 
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i = eee 
WELL, HOW WAS | TO KNOW wes 


WE WOULDN'T NEED THE ke é 
EAVY STUFF TO INSTALL IT?" W4 
. 


(the moral: 

NEXT TIME JUST BRING 
A PAIR OF PLIERS AND 
A SCREWDRIVER.) 


FREE! The Smithcraft LIGHTESTER 
enables your customers and 

prospects to “grade” their own 
lighting! A creative selling aid for 

you! For your sample LIGHTESTER, 
fill out and mail the coupon 


ee eee eee ee a ee ee ee ee ee ey 


| Smithenaft Lighting Chelsea 50, Mass 


{] Please send me a FREE sample of LIGHTESTER 
and complete information on how I can use the 
“LIGHTESTER” to increase my sales 

NAME 

COMPANY 


ADDRESS 


CITY 
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“Telephone planning is a ‘must’ 
in every home we build” 


—SAYS HOWARD 8B. QUINN, QUINN HOME BUILDERS, INC., CHICAGO, ILLINOIS 


Thirty minutes to the southwest of the center of Chicago 
lies Beverly Terrace, a gracious community of 200 homes in 
which ‘‘extra’’ conveniences are the rule, not the exception. 


A striking example: each home contains no less than 10 
telephone outlets. 


“We've earned a reputation for quality construction, 
de luxe equipment and built-in features,’”’ says builder Howard 
Quinn. ‘‘And an abundance of telephone outlets, with wiring 
neatly concealed in the walls, is just the kind of feature that 
helps set our homes apart. 


“People are delighted when we point out how flexible 
their telephone service can be—with extensions indoors and 
out. The wiring’s all there whenever they want to use it. 


“‘We’re in business to sell homes—and telephone planning 
helps us do it. It’s as simple as that. So it’s a ‘must’ in every 
home we build.” 


Your local Telephone Business Office will gladly help you with 
telephone planning for your homes. For details on home telephone 
installations, see Sweet’s Light Construction File, 8i/Be. For 
commercial installations, Sweet’s Architectural File, 32a/Be. 


BELL TELEPHONE SYSTEM ( A) 


Beverly Terrace homes like the one below even include outdoor telephone facilities. At lower right, 


Howard Quinn and Illinois Bell Telephone Company's Bill Dutcher inspect a jack-type outlet on the patio. 





L|\|\ THE ORIGINAL 
|) | INDENTER FITTINGS 


Over 25 Years of Proven Performance 








BRIEGEL RED THROAT 


48 Protruding rounded red plastic 
lip of bushing prevents cutting 
of insulation— eliminates shorts. 


Full thread screws into all con- 
duit fittings. Lip of RED THROAT 
bushing protects thread from damage. 


3) Deep dished eight pronged lock 

nut is easier to drive on—screws 
flush to shoulder and digs into metal 
of box for vibration proof positive 
ground. 


Two quick squeezes with The 
Briegel Indenter and BM All 
Steel Indenter Fittings are set forever. 
Metal is pressed into metal for perma- 
nent installation and positive ground. 




















NEW POCKET SIZE INDENTERS 


Just 10” long, these new patented 

nanlieked.in bust compound leverage indenters are 

} insures smooth burr only plier size. Lighter to carry and 

free raceway for easy easier to use—the leverage does the 

fishing. No extra wor work. No. 607 for /2” and No. 608 
for %”" fittings. 


AIF | METHOD TOOL COMPANY 
eves sande eA 


concrete-tight and for general use (File Card E10863). 
Also comply With Federal Specifications W-F-406, 


ALL BRIEGEL FITTINGS ARE U.L. APPROVED AS CONCRETE-TIGHT 
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“STRAIGHT-THROUGH” WIRING, 32% MORE 






































WIRING 


ROOM MAKE NEW GENERAL ELECTRIC 
SIZE O AND 1 MAGNETIC STARTERS 


EASY TO 
INSTALL 


These radically different General Electric 
magnetic starters can practically pay for them- 
selves by saving you installation time and 
money. You save because of... 


STRAIGHT-THROUGH WIRING—AII line termi- 
nals are at the top and all load terminals are 
at the bottom of the G-E 100-Line magnetic 
starter. Straight-through wiring and new 
pressure-type terminals save you time because 
no wires need be bent or looped. All wiring 
can be done from the front—where it’s easy 
to see and easy to reach. 


32% MORE WIRING ROOM—The Size 0 and 1 
magnetic starters are smaller than previous 
forms, yet still leave you more room for wir- 
ing. And the wrap-around cover gives extra 
accessibility to the starter and terminals. To 
remove the enclosure cover, just press the 
spring-clip latch. 

YOU CAN GET FREE information on these 
starters by contacting your nearby G-E Appa- 
ratus Distributor, or—if you prefer—you can 
write to Section 733-48, General Electric 
Company, Schenectady, N. Y. Ask for Bulletin 
GED-3724. 


GENERAL @@ ELECTRIC 


FASTER INSTALLATION of G.E.’s_ 100-Line 
starters is possible with three-point keyhole 
mounting, new wrap-around enclosure cover. 


. * 
NEW FHP MANUAL STARTER, which is now 


available in key-operated forms, features an 
exclusive plug-in heater. (Ask for GEA-6358.) 











General Electric introduces smaller, 




















ighter... (47* dry-type 
transformers 


New line cuts size up to 50 per cent, 


weight up to 35 per cent and is up 


to 15 decibels quieter than previous 


models. 


QHT dry-type transformers give you, in 

every rating, in every application, a balanced 

combination of small size, lightweight, superior installation features, 
high-temperature insulation and quiet operation. This combination means 
easier installation and practically eliminates the major sources of dry-type 
transformer complaints, noise and insulation failure. 

Installation is easy with the new dry-types because the units are built with 
convenient knock-outs, large terminal compartments and wiring spaces 
which are easily accessible from the front. Lifting provisions are made for 
units weighing more than 65 pounds. These new transformers can be located 
at the load which eliminates the need for long costly low-voltage feeders. 
No vaults, barriers, or ventilating fans are required. 

A new insulation system—QHT dry-types have silicone impregnated 
insulation, highly moisture resistant, with an inherent ability to withstand 
high operating temperatures. Combined with materials such as aluminum 
conductors and cold-rolled grain-oriented silicon steel, you get a smaller, 
lighter, quiet dry-type transformer designed for years of service. 

The new transformers are quiet—all have sound levels equal to or less than 
NEMA Standards. The rigid welded design of the units helps eliminate 
lamination vibrations, and on the larger units, built-in rubber mountings 
reduce noise transfer through conduits and mounting brackets. 

Complete stocks of the new transformers are available at local electrical 
distributors. Single-phase units are built for applications through 167 KVA 
and three-phase ratings are available up to and including 500 KVA. 

It will pay you to investigate how you can save on installation costs, get 
customer satisfaction, and be competitive, with General Electric’s complete 
new line of quiet QHT dry-type transformers. Section 411-7, General Elec- 
tric Company, Schenectady 5, New York. 


*Quiet, High Temperature dry-type transformers. 


SECTION A411-7, 
GENERAL ELECTRIC COMPANY 
SCHENECTADY 5, NEW YORK 


Please send me the new Buyers Guide, GEC-1047. 
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THE LIGHTING MAN’S PRIVATE FIGHT... 


a 


WILLARD MULLEN, noted sports car- 
toonist, points out, it’s sometimes 
a rough road between the first idea 
and the soundly completed job. 
TO MAKE CERTAIN that their instal- 
lations are basically reliable, all 
lighting designers insist on de- 


pendable fixtures. 


BUT THE MOST CREATIVE MEN also 
want their fixtures to do two things 
more. They expect them to //ght 
their rooms graciously and add a 
handsome note to today’s stream- 
lined interiors. That’s why the 
“real pro's” specify Ainsworth for 


their most challenging jobs. 


r AINSWORTH ulcutine, inc. 


38-10 297TH STREET, LONG ISLAND CITY 1, N. Y. 


High Quality Lighting Since 1920 
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engineering 
news 


HARVEY HUBBELL, INCORPORATED 
277 vor oe 
“ Twist-Loe 
GROUNDING ONLY StL ck 
onty "SMASTLO 


for fluorescent lighting applications 


Now ...a complete new /ine 


15 Ampere 














— 


listed by Underwriters’ Laboratories, Incorporated 


This exclusive new Hubbell line of 
caps and receptacles is specifically 
designed for 15 amp., 277 volt cir- 
cuits widely used for fluorescent 
lighting. The devices are non-inter- 
changeable with regular “Twist- 
Lock’’, 4700 line, grounding (15 
amp., 125 volt) ‘“Twist-Lock” or 
any other device on the market. 




















Evolution of 4750 Configuration 


Original 3-wire 
_ | Standard 7580 ‘‘Twist-Lock’’ 
} 10 amp., 250 volt; 15 amp., 125 volt 
Jf 


followed by .. . 
NEMA Grounding-type 
\ 15 amp., 125 volt 


] with U-shaped slot 


4750 


Cat. No. 


and then. . . 


Hubbell's new 

4700 ‘‘Twist-Lock"’ 
15 amp., 125 volt 
for Grounding only 











and now... 

Hubbell’s Grounding ‘‘Twist-Lock’’ 
for 15 amp., 277 volt only 
designed for fluorescent lighting 








Cot. No. 4750 








For complete 


information write 


... the only 15 amp., 277 volt duplex 
locking and grounding receptacle 
on the market... feeds two fluores- 
cent fixtures from one single gang 
box...cuts number of receptacles 
and boxes in half ...saves hours of 
installation and maintenance time. 








J 














HARVEY HUBBELL, 


BRIDGEPORT 2, CONNECTICUT 


WIRING DEVICE OFFICE AND WAREHOUSE LOCATIONS 
Bridgeport 2, Connecticut Los Angeles 12, California 
State and Bostwick Streets 103 North Santa Fe Avenue 
Chicago 7, Illinois San Francisco, California 
37 South Sangamon Street 1675 Hudson Avenue 


1N CANADA: 


Scarborough, Ontario, 
1160 Birchmount Road 
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“There ought to be 
an easier way to keep 
up with competition”’ 








DODGE REPORTS give you a head start 


If you are going to get business in the new construction 
market, you have to know what jobs are coming up, 
when bids (and sometimes re-bids) are due, and if 
possible with whom you're competing. 

When you use Dodge Reports to keep informed, you 
can plan your whole operation better. You have more 
opportunity to select the kind of jobs you want to go 
after. You can keep abreast of competition ... know 


more about what’s going on every day. 

Dodge Reports, mailed to you daily, tell you in ad- 
vance who’s going to build what and where. You spec- 
ify the areas (anywhere within the 37 eastern states) 
and types of construction you want to cover. For each 
project, Dodge tells you whom to see, when bids are 
wanted — even who else is bidding. 

Get the full story on Dodge Reports. 


WRITE FOR FREE BOOK 


F. W. Dodge Corporation, Construction News Division, 
119 West 40th Street, New York 18, N. Y., Dept. EC&M39 


Send me the book “Dodge Reports—How To Use Them Effectively” 
and let me see some typical Dodge Reports for my area. I am interested 


in the markets checked below 
House Construction [] General Building 


Engineering Projects (Heavy Construction) 
Area 
Name 
Company 
Address 


City 
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ALL-NEW 


10 enclosures ...5 stab-in units 
replace 208 devices... meet all 
requirements through 200 amps! 


For the first time! Uncompromised flexibility— because there are no fixed circuits. Now you can tailor every installation 
to your exact requirements. Just stab-in circuits where you want them —when you want them! CHECK THESE FEATURES... 


ENCLOSURES STAB-IN UNITS 
Y Only 10 enclosures: 5 split bus, 5 parallel. Y Only 5 stab-in units: 30 amp Twin Plug-Fuse Unit, 30 amp Car 
Y Dual rated for service entrance and load center applications. tridge-fuse Pullout, 60 amp Main Cartridge-fuse Pullout, 60 amp 
Y Exclusive “picture frame” combination flush/surface feature. Branch Cartridge-fuse Pullout, 100 amp Cartridge-fuse Pullout. 
Y Exclusive sequence bussing. Y Exclusive “millions-tested” four-way stabs 


Y Step-type insulated neutrals. Y Unique locking clip insures non-interchangeability. Defeatable by 
Narrow width—shallow depth. qualified contractor. 


Y UL approved for both copper and aluminum cable. Compact new space-saving 30 and 100 amp pullout units 


Now you can afford to carry your own stock and meet all your fusible requirements through 200 amps. Get the 
proof! Write for Bulletin 1-215, Federal Pacific Electric Company, General Offices: Dept. 322, Newark 1, New Jersey. 


FRE FEDERAL PACIFIC ELECTRIC COMPANY 


The Best in Electrical Distribution and Control Equipment 
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Northern Pike Elementary School 
Monroeville, Pennsylvania 


Woodbine Elementary School 
Cicero, Illinois 


Jenkins Elementary School 
West Portsmouth, Ohio 


Chromalox electric ... the heat 
of the future is here: 


Brookside School 

Kingsport, Tennessee 

Richland Township School 

Anderson, Indiana 

Windsor Elementary School 

Longstown, Pennsylvania 

Bell School 

Niles, Michigan 

St. Ambrose School 

Seymour, Indiana 

Braceville Elementary School 

Newton Falls, Ohio 

Beaver Dam School 

Beaver Dam, Ohio 

Lexington Elementary School 
Addition 

Lexington, Ohio 





For year-round comfort... 
Safety... economy... 
CHROMALOX... First in electric heat 


More and more plans for modern schools make no provision 
for a boiler room. Instead, the space and dollar savings real- 
ized from low original cost Chromalox electric heating equip- 
ment is used to plan additional rooms and other facilities. 
With electric heat, total operating costs can be lower, too. 
We can give you case history proof. 


And what price tag do you put on safety . . . or on true year- 
round comfort? With Chromalox electric heat, you get in- 
dividual room control, elimination of down drafts, fresh air 
ventilation and natural cooling. 


The Chromalox electric way is also the easy, economical way 
to replace worn out heating systems in present schools, and 
plan heat for school expansions. 

Don’t plan modern facilities around an old fashioned boiler 
room. Send today for Bulletin 990B .. . ‘“The Dollars and 
Sense Story of Heating Schools Electrically.” 


CHROMALO x 
Elecite. Hteate 
INDUSTRIAL + COMMERCIAL + RESIDENTIAL 


EDWIN L. WIEGAND COMPANY 
7637 Thomas Boulevard « Pittsburgh 8, Pa. 
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Don’t Tie Yourself Up In Excess Tape 


Save Money with Dutch Brand's new Plastic Electrical Tape 
in 44-ft. Rolls 


Dutch Brand's new 44-ft. roll of Plastic Electrical 
Tape costs no more per foot than a 66-ft. roll. To 
you, this means less funds sunk in inventory. It 
also means you are not tied up in excess tape foot- 
age that invites waste and pilfering. 

Dutch Brand Plastic Electrical Tape is the easy, 
better way to do scores of electrical maintenance 
jobs. It's thin, strong, flexible... provides a di- 
electric strength of 9,000 volts. Also provides un- 
usual resistance to acids, alkalies, oils, solvents, 
fungus, bacteria, and gases. Made to highest in- 


> MANVILLE 


nu ¢ 7 


ELECTRICAL CONSTRUCTION AND MAINTENANCE ... 


dustry standards. Available in 20'—44'—66' rolls. 
Order Dutch Brand Plastic Electrical Tape from 
your supplier today. 


WRITE FOR NEW BOOKLET! 


Looking for new ideas on tape as a 
money-and-time-saver? Ask for 
“Big Four in Electrical Tapes.” 


Johns-Manville Dutch Brand Divi- 
sion, 7800 South Woodlawn Avenue 
Chicago 19, Illinois 


JM Jouns-MANvVILLE 
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Cut costs... 
without cutting 
corners! 


Specify... GEDNEY CONDUIT BODIES 


Gedney Conduit Bodies mean lowest installed cost! That’s because they 
are skillfully made of tough, malleable iron, then hot-dip galvanized, and 
finally, they must pass the toughest inspection. Accurate machining and 
threading assure easiest installation... ruggedness assures longest 
service life! 


TH 
E GEDNEY CONDUIT BODY LINE INCLUDES ALL TYPES—SIZES 4 


" TO 4” 





TYPE LB—Threaded—for heavy-wall rigid con- 
duit. Use them with Gedney entrance fittings, straps, 
clamp backs to get an entire conduit system that is 
hot-dip galvanized. 





TYPE FS—Threaded—shallow bodies for 
heavy-wall rigid conduit. Hot-dip galvanized 
finish prevents corrosive deposits—means easier 
installation, longer life. 





SCORES OF OTHER GEDNEY FITTINGS are 
available for every purpose—all carefully designed, 
manufactured and inspected to assure economical 
installation and maximum customer satisfaction. 








enw ng 
‘*ieon ~* 





GEDNEY 


ELECTRIC COMPANY 





RKO BLDG., RADIO CITY, NEW YORK 20 
Foundry, Factory and Shipping Point: Terryville, Conn 





GEDNEY FITTINGS FIT 
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what does it mean in cable? 


Plenty! No one characteristic alone determines good cable. It's the 
right balance of many qualities that counts. Carol has this balance. 
Look at these significant test results. 


BRAN D 
CAROL a B 





Electrical Insulation Resistance (1) 100 17 16 





Cold Bend °F (2) — 50 —45 —90 





Abrasion Resistance (1) 91 62 100 92 





Ozone Resistance (1) 100 6 18 12 

















Note: (1) 100 indicates best—others % of best (2) cold bend—actuval test temperature 


As can be seen, needlessly high cold flexibility can be built into 
cable ... but only at the sactifice of more important electrical prop- 
erties. And in Brands A, B and C you will also note the lack of 
balance between abrasion resistance and ozone resistance... which 
means these cables can crack long before they wear out. 


Carol, on the other hand, has not only the highest combined rating 
but is also the best balanced. As a result of years of experience and 
research, primary emphasis has been placed on the characteristics 
most vital in cable life and performance. 


To you, this means superior quality throughout ... extra quality and 
performance where it is most needed. 


when you call 


for cable— 


call for 


> QD 
<a“ 


ee at 400% 
-— RENE 


ides toe ae 
CAROL 14/350 NEOP 


PORTABLE CORDS + POWER SUPPLY CABLE + CONTROL CABLES + WELDING CABLE + GOVERNMENT TYPES «+ CORD SETS 
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Announcing the complete new line of 
HONEYWELL AUTOMATIC FIRE ALARM SYSTEMS 


W247 Panel for the ultimate in detection and alarm for 
safe evacuation in buildings of all sizes. The panel 
features large bell capacity—up to 5 bell circuits operat- 
ing a total of up to 50 bells. Choose from 3 types of 
alarm: continuous ringing (bells ring continuously to 
sound alarm), master coded (bells ring in code to distin- 
guish fire alarm from other bells in building), selective 
coded (bells ring in code to identify fire location) 

This panel features supervision of both the detection 
and alarm circuits. A built-in trouble buzzer saves you 
time and money during installation. Terminals are 
provided for connecting a remote trouble bell 


W237 Panel for maximum protection of property and 
the ultimate in fire alarm reliability. The system is 
available with standby battery operation so that the 
alarm will sound even during a power interruption. 
This system is so foolproof that it can sound the fire 
alarm even with a double break or ground in the 
detector wiring. 

The detection circuit is completely supervised, and 
two independent alarm circuits are provided. A system 
of numbered lights on the front of the panel quickly 
and positively indicates the fire location. Both the 
detection and the alarm circuits are low voltage. 


N' )W HONEYWELL announces a brand new family of auto- 
matic fire alarm panels—the W247 line. This new W247 
series has been added to the W237 family to greatly broaden 
Honeywell's line of automatic equipment. Now there are 
Honeywell panels and accessory equipment to meet virtu- 
ally all of your customer's requirements. And all Honeywell 
panels are U.L. approved 


When you choose Honeywell fire alarm equipment you 


get other benefits too. Honeywell's extra services reduce 
your costs. Your local Honeywell office gives you fast, 
capable assistance in application, installation and final check- 
out. And Honeywell saves you service headaches by pro- 
viding free service for one year. 

For more information, call your nearest Honeywell office, 
or write: Minneapolis-Honeywell, Dept. EC-3-57 
apolis 8, Minnesota. 


Minne- 


Honeywell 
bats uw Clouttol 
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Quick identification for high voltage primaries is provided by an Okonite-developed, baked-on enamel 
finish in bright orange. In this access tunnel below transformer enclosure 3/c 15kv Okonex primaries 
are laid in same tray with 3/c 600v Okonex secondaries with plain aluminum Loxarmor. Plant and 
electrical system were engineered and designed by Southwestern Engineering Company. Electrical 


contractors were Trowbridge & Flynn Electric Company. 


“Power supply is vital,” said Diamond Gardner Corp. 
“We furnished Okonite cables,” said Del E. Webb and SWECO 


Here was an ultra-modern, com- 
pletely integrated manufacturing 
operation where power failures could 
trigger a costly “‘chain reaction” in 
down time. That’s one reason why 
Del E. Webb Construction Company 
and Southwestern Engineering Com- 
pany furnished Okonite cables for 
extensive use in the new and unique 
mechanical pulping mill for Diamond 
Integrated 


at Red 


Corporation’s 
Center 


Gardner 
Forest Products 
Bluff, California. 

Another reason SWECO’s 
knowledge that The Okonite Com- 
pany, because it alone makes cables 


was 


where there’s electrical power . . . there’s OKON ITE CABLE 


by all methods, is uniquely qualified 
to help select the best cable for a 
specific circuit . . . and manufacture 
it to suit any installation conditions. 
All primary and secondary power 
and control circuits in the plant are 
Okonite cables. For example: light- 
weight Okonex-insulated Loxarmor 
primaries, identified by an Okonite- 
developed bright orange, baked-on 
enamel finish, carry all power at 12kv 
to the twin transformer vaults in the 
plant. 600-volt Watertite-Loxarmor, 
600-volt Okonex-Loxarmor and 5kv 
Okonex-Loxarmor, in racks, were se- 
lected for secondary distribution for 
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their flexibility, low installation costs 
and the ease with which circuits can 
be added or re-routed. 600-volt Oko- 
therm control cables were specified 
for circuits where high heat condi- 
tions are encountered. 

Okonite quality . . . Okonite’s 
ability to build cables by any meth- 
od ...and Okonite’s expert design 
and installation assistance are fac- 
tors to consider when ordering or 
specifying cables for your important 
installations. For more data on Lox- 
armor, write for free, 36-page Bulle- 
tin EC-1090, The Okonite Com- 
pany, Passaic, New Jersey. 


6214 
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Superintendent of Schools: 
Dr. 0. E. Hill 


Assistant Superintendent: 
Dr. R. Y. Leech 


Architect: 
Spahn & Barnes 
Cleveland, Ohio 


Electrical Engineer: 
Mehnert & Reid, 
Cleveland, Ohio 


Electrical Contractor: 
California Electric 
Construction Co., Inc 
Parma, Ohio 


They wanted the best 
modern time and 
program system at the 
2,225,000 Frank 
Wiley Junior High 
School in Cleveland 
Heights, Ohio. 


They chose a STROMBERG Time and Program System 


FEATURES OF STROMBERG SYSTEMS INCLUDE: 


Jeweled Master Clock movement with automatically wound 
72-hour spring power reserve. 


Secondary Clocks standard with hourly and 12-hour supervision— 
correction cycles completed in only 60 seconds. 


Program Unit, capable of 1440 signals daily on each 
circuit, immediately resets following power interruption. 


Central operations panel for control of utilities. 


@ Seven-channel transmitter—one for clock supervision, 


A 


six for program signals. 


Installation and maintenance service 
available throughout U.S.A. and Canada. 


product of the laboratories of one of the largest 


clock manufacturers in the world—YOUR GUARANTEE 
of performance, quality and dependability. 


A complete catalog—TIME AND SIGNAL EQUIPMENT—prepared especially 
for Architects and Engineers—is yours for the asking. 


TIME CORPORATION 


SUBSIDIARY OF GENERAL TIME CORPORATION Sales & Service Offices throughout the U. S. A. 
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-STAR-LINE® CONNECTORS 
WITH NEW MOD. 2 INSERTS FOR 
HIGH-SPEED, RELIABLE TERMINATION 


* 








1. Individual contacts are crimped to wires outside connector by a 
semi-automatic tool, then, for assembly, inserted one by one into in- 
sulation with crimped joint intact. 


2. Contact retention ability of resilient insulation exceeds the require- 
ments of MIL C-5015-D even after many reassemblies. 


3. Failures due to faulty wire termination are eliminated by the single 
crimped joint which is stronger than the wire itself...and superior 
mechanically and electrically to a solder joint. 


4. Simplicity of wire termination greatly reduces errors in circuitry. 
Changes in circuitry are simple and speedy. 
5. Upto100 poles for wires sizes 16, 12 or 10, with no sacrifice in environ- 
mental resistance, or ability to meet and exceed MIL C-5015-D in Class 
A, B, C, Eand R 
6. Two-piece Mod. 2 insert is interchangeable within Standard Pyle- 
Star-Line barrel shells with three-piece Mod. 1 insert. 

Mod. 1 inserts for wire sizes up to 4/0 are available for disconnect and 
for current rupturing service. 





Environmental Limits of Pyle-Star-Line connectors 

Temperature —80 F. to 225 F. 

Pressure 300 PSI External, 200 PSI Internal 

Chemical Resistance Most acids, most alkalis, “a. 

Corrosion Resistance Salt Spray: 300 days without failure 
Dust Resistance Exceed requirements of Mil C-5015D 

Mod. 2 Insert, 19-Pole Shock Resistance 50G Minimum 

with metal housing removed Vibration Exceed 20G to Method Il of Mil C-5015D 
Humidity & Moisture Resistance Exceed Class E. Spec. of Mil C-5015D 
Air Leakage Meet Class E Spec. of Mil C-5015D 


















































THE Write for complete specifications: 
PYLE-NATIONAL 1344 North Kostner Avenue, Chicago 51, Illinois 


Branch Offices and Agents in Principal Cities of the U.S. and Canada 
Railroad Export Department: international Railway Supply Co., 30 Church St., New York 7, N.Y. 


Cc oO vet PA hE Y Industrial Export Department: Rocke International Corp., 13 E. 40th St., New York 16, N.Y. 


Canadian Agent: The Holden Co., Ltd., Montreal 
WHERE QUALITY IS TRADITIONAL CONDUIT FITTINGS + MOTOR CONTROLS + SWITCHES + LIGHTING FIXTURES +» FLOODLIGHTS 
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Steady plant production demands dependable power cable... 


een 


HABIRITE-HABIRPRENE CABLE 
gives unexcelled performance! 


lo help assure uninterrupted production, modern 
industrial plants require reliable cables for delivering 
electric power to production lines. The service reli- 
ability of Phelps Dodge Habirite-Habirprene is unsur- 
passed by any other rubber insulated neoprene 
jacketed type RR cable 

Habirite-Habirprene is a combination of specially 
engineered butyl rubber insulation and neoprene 


jacket. The overall features of this cable provide 


greater resistance to heat, oxidation and ozone; im- 
proved electrical properties, including superior insula- 
tion resistance; higher copper operating temperature; 
superior flexibility; improved mechanical toughness 
against damage from installation hazards and extra 
resistance to corona, an absolute necessity for high- 
voltage neoprene jacketed cable. 

As a general purpose cable, Habirite-Habirprene 
assures the utmost in safety, durability and reliability. 


See Your Phelps Dodge Distributor! 


PHELPS 


DODGE 


SALES OFFICES: Atlante, Birmingham, Ala 


Kansas City, Mo 
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COPPER 
CORPORATION 


PRODUCTS 


Los Angeles, Memphis, Milwaukee, Minneapolis, New Orleans, New York, Philadelphia, Pittsburgh, Portland, Ore., Richmond, Rochester, N.Y, San Francisco, St. Louis, Seattle, Washington, [ 
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Cambridge, Mass, Charlotte, Chicago, Cincinnati, Cleveland, Dallas, Dayton, Denver, Detroit, Fort Wayne, Greensboro, N.C., Houston, Indianapolis, Jacksonville. 


C 





Hither itis FRRIUM) APPROVED or it is NOT! 
The ONLY WAY to be SUIRE is to 


RLM 
Direct 
Fluorescent 





LABEL! 


Special Service RLM 
Fluorescent Deep Bowl 





There is NO SUCH THING as an RLM “TYPE” Fixture 


According to the new, higher I.E.S. Recommended 
Industrial Lighting Levels, 80% of present 
industrial lighting is now obsolete. This makes 


RLM quality concepts of lighting equipment design, 
performance and maintenance features more 
important than ever. 





You can’t have quality lighting 
without quality lighting equipment! 


There are those who claim a lighting 
unit to be “just as good” as an RLM- 
labeled unit. It may even LOOK like an 
RLM unit. But the only proof positive 
is the RLM Label itself —the only 
evidence that the unit is RLM approved. 


Why there is NO SUCH THING 
as an RLM “Type”? 


The RLM Label on fluorescent and incan- 
descent lighting units, first of all, assures 
the buyer of design and construction that 
meet the RLM Institute's high standards of 
quality. However, he also receives a 
Warranty of Uniform Quality because of 
the Inspection System back of every RLM- 
labeled unit. This Inspection System assures 
the buyer that each and every fixture labeled 


R-526 


will uniformly meet the quality RLM 
standards. 
How RLM Checks 
Uniformity of Quality 


RLM testing and inspection procedures 
require that representatives of the Electrical 
Testing Laboratories periodically visit plants 
of all RLM Member-manufacturers. They 
take lighting fixtures right off the assembly 
lines and out of stock for testing and 
inspection at their laboratories. They may 
also obtain test samples directly from the 
distributors’ shelves or out of contractors’ 
stocks on the job in order to check Uniform 
Quality at every level of distribution. 


This activity of the RLM Standards Institute, 
which makes possible the Warranty of 
Uniform Quality, is not duplicated by any 
other agency in the lighting industry. That 
is why there is no such thing as an RLM 
“Type” Lighting Unit. 
Uniform Quality as assured by the RLM 
Label does not mean 





| Every RLM Unit Must Conform with 
High-Quality Standards such as these: 


that all RLM fixtures 
made by the various 
manufacturers are alike 


oe ee 





Porcelain Enamel Reflectors — all 
porcelain enamel RLM Units must 
have a specified thickness of 
Genuine Porcelain Enamel fused 
to steel. This unsurpassed high- 
reflection, high-diffusion reflect- 
ing surface is the only com- 
mercially available finish that 
cannot deteriorate or corrode. 
Simple soap-and-water — 
quickly restores it to origina 
efficiency. 


High-Quality Ballasts — RLM 
Fluorescent Units must be 
equipped with Certified Ballasts 
which prevent high-temperature 
ballast operations, supply proper 
starting current, maintain proper 


operating watts to the lamp. 
Because of their high power 
factor, present wiring capacity 
can be utilized most efficiently. 
Reflector Design — every RLM 
Unit must conform with the ap- 
proved principles of Illuminating 
Engineering. Such design protects 
the workers’ eyes while deliver- 
ing, not only the most light per 
dollar, but also the required 
quality of light for the individual 
seeing task. 

Sound Construction — RLM Units 
must comply with high fabrica- 
tion and materials to insure 
standards of maximum resistance 
to sag, distortion and breakage. 
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in quality. Quite the 
contrary, each manu- 
facturer engineers into 
his RLM-labeled fix- 
tures such other ad- 
vancements in design 


and quality which he deems important to 
quality performance. Uniform Quality refers 
to the labeled fixtures delivered to the 
buyer by the manufacturer. 


Uniform Quality 
Essential to Finest Performance 


This quality uniformity in delivered fixtures 
is essential to uniformly satisfactory lighting 
equipment performance. It assures that each 
unit in the system performs with equal efh- 
ciency to the other... that ballasts function 
with uniform efficiency . .. that the reflection 
factor be uniform from unit to unit... that 
the units be of uniformly durable construc- 
tion with the identical-gauge steel and the 
same thickness Porcelain Enamel. Such 
uniformity reduces to a minimum the plague 
of spotty performance by individual units 
in a lighting system. 


FREE SPECIFICATIONS 
BOOKLET! FREE 1.E.S. 
Industrial Lighting 
Recommendations! 


These two publications are 

a must to anyone planning 
lighting or re-lighting projects of industrial 
plants and utilitarian locations. Contains all 
RLM Specifications. For a complimentary copy 
write: RLM Standards Institute, Inc., 326 
W. Madison St., Suite 8193 Chicago 6, Ill. 


STANDARDS INSTITUTE 
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How to give your customer more than a motor 


You can solve all motor problems with 


You can make your job easier by selling Century 
Electric motors, 1/20 to 400 hp. Here’s how: 


Easy ordering— You save time because you can 
give your customer answers to all his motor prob- 
lems from one source, and you save him valuable 
time (and money) because he doesn’t have to shop 
around for motors. He’ll appreciate it. When he 


asks about motors he knows you have the answer. 


Fast shipments—From Century Electric’s com- 
plete stock you can get a motor for any standard 
application and a quick answer for your customer. 
In addition, motors are packed in sturdy boxes so 
when you reship to your customer you know he will 
get motors in good condition. 











Century Electric’s line... '40 to 400 hp 


Application know-how—But you want to be 
sure he has the right motor for the job. And if you 
need help on this, you get expert back-up from your 
nearest Century Electric sales engineer. He knows 
motors inside and out because he sells, applies and 
thinks nothing but motors day after day. 


This is why you can give your customer more 


than just a motor—a quality product backed by 
application know-how and the ability to furnish 
fast answers from one source. 


CENTURY ELECTRIC COMPANY 


St. Louis 3, Missouri Offices and Stock Points in Principal Cities 


Cn 
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handle 


9% 


of all your 
test needs 
with the 


ALL-PURPOSE 
AMPROBE RS-3 





Check resistance of 
motor control solenoid coil. 


iL ( cauh 
\ 2 


= ° ¥F 





Balancing circuits. 











There’s only one way you 
can do it... with the 
new AMPROBE RS-8... 


ee FS 


' 
Sree 
' Ty UL 


the only tester small enough 


versatile enough to measure 








to fit in your pocket, yet 
volts, amps, 
and OHMS! 


| AMPRO 


Pyramid Instrument Corporation, Lynbrook, N. Y. In Canada: Atlas Radio Corp., 50 Wingold Ave., Toronto 
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Check resistance of 
transformer windings of ballast. 












J 





Use as continuity tester 
to determine if fuse is good. 


wh. 


Check for low voltage condition. 


Meets every commercial voltage 
requirement on three voltage 
scales ... 0-150/300/600 volts ac. 
Accurate current readings from 0 
to 300 amps on five current ranges. 
The ohmmeter scale is designed 
specifically for you ... readings as 
low as 0.5 ohms can be taken, en- 
abling you to readily distinguish 
the difference between short cir- 
cuits and actual coil resistances. 


Doesn’t it make a helluva lot more 
sense to use this one all-purpose 
instrument than to tote three sep- 
arate testers that can’t even come 
close to AMPROBE efficiency? 
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Wire Lubrication Wire Stripping 


TOOLS" 


From the makers of the original ““Wire-Nuts”’ wire connectors comes 
a complete line of carefully engineered and constructed tools to 
make the electrician’s job safer, easier and more efficient. 

Truly an extra hand on any wiring job, IDEAL tools are simple to 
use and inexpensive, yet meet highest safety standards. Planned for 
specific needs, IDEAL tools help the electrician avoid skinned 
knuckles, damaged insulation, kinked wires, and exasperation. 


IDEAL supplies everything from drills for cutting through masonry 
walls, right up to maintenance equipment such as fuse pullers and 
circuit testers. 








Tough muscle-straining jobs like pulling wire through long runs of 
conduit become amazingly simple with IDEAL fish tape, reels and 
pullers. For exceptionally difficult jobs, a litthe IDEAL “Wire Lube” 
lubricates the wire for slick, speedy pull through. IDEAL wire guides 
protect insulation from rough conduit edges and help assure meeting 
of rigid codes and standards. 

To finish the job, IDEAL supplies wire strippers, pliers, and cable 
strippers and varieties of wire connectors to fit every electrician’s 
preference, be it ““Wrap-Cap” crimp connectors, set-screw connectors 
or ‘“Wire-Nuts”’ connectors. 


get IDEAL tools 
through your local 
electrical distributor 
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Cable Ripper 
Rips outer sheath from non 
metallic cable up to '% inch 
O.D. quickly and easily. Formed 
grip and rigid construction as 
sure straight cut. Replaceable 
steel blade 
oe 
5 nit 
is 
we 
} “* 
, . “Wrap-Cap” Crimp Connector 
4 insulates all around the electri 
cal joint and between the wires 


HF Gives double thickness protec 


7 
\ a tion over sleeve and wire ends. 
{he tot © 600 V. listing for pressure cable 
- C connectors, branch and fixture 


IDEAL INDUSTRIES, INC. 1041-C Park Avenue, Sycamore, Illinois 


Buy These 
IDEAL Tools 
Through Your 
Local Electrical 
Distributor 

Form No. L-228 


Gentlemen, 


Electricians Pliers 

This all-in-one tool serves both 
as a crimper for Ideal Crimp 
Connectors and as a rugged, 
pair of electricians pliers. Twists, 
cuts wire—deburrs conduit. 


a 
\ 
\ 


j ~ 


= = 
“Wire Nut’’ Connectors 
The simplest, safest way to 
make pigtail splices. Just screw 
“‘Wire-Nuts’’ on like a nut on a 
bolt. No solder or tape needed. 


600 V. listing for pressure cable 
connector, branch and fixture. 


Please send catalog sheets and promotional information on the following 


tools. 


1) “Wire Lube”’ () T-Type Wire Stripper 
C) “Test-Glo” () Electricians Pliers 
() Cable Ripper 1) Continuity Tester 


1 “Stripmaster’’ (.) Voltage Tester 


Fish Tape, Reel and Winder 
Fuse Puller and Testlite 
“Wrap-Cap” Crimp Connector 
“Wire-Nut” Connectors 


TITLE 





NAME__ 


COMPANY. 





ADDRESS. 
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Printed in U.S.A. 





| ; : ee, a Now...a Nationwide Trend to 
HOLOPHANE 2 Ft. Square 


Prismalume* Controlens® 









* Setting New High Levels of 
Fluorescent Lighting Efficiency 






Airways Sales Office... Recessed Luminaires 


e Maximum Light Control.. 
High Output...Low Brightness 


¢ Sparkling Appearance 





Day by day, increasing numbers of 
important fluorescent installations 
feature HOLOPHANE—2 Ft. Square 
PRISMALUME CONTROLENS... 





The range of application is 





Z wide: offices, banks, stores, 


ae SS s laaigte cs #5 








a ae. os Sea A lobbies, schools, salesrooms... Equally 
P -_— : 3 
at ‘ —— ; varied are the forms of luminaires: 
Bank Offices: Continuous Runs; Hinged Frames Director's Meeting Room: Large Panel in large ceiling panels, in continuous 


runs, in groupings...Wherever it is 

used this CONTROLENS creates the 
pleasant feeling that something new 
and different has been achieved 

in lighting. Made of Prismalume 

(acrylic plastic) it affords crystal clarity, 
color stability, lightness in weight, 
economical maintenance. The prismatic 
light controlling features (not mere 
diffusing elements) provide highest 


quality illumination, with visual comfort. 





: jan eee Write for Complete Engineering Data 
a ei thet 4 mm. er eget F 


Hotel Lobby: Large Panel Bank Office: Double Groupings 


’ iy Sia 
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Trust Co.: 4 ft. Square Surface-Mounted Luminaire 


+ HOLOPH AN E comeanyinc. 


For Better Lighting Mesa" BE SPECIFIC... Lighting Authorities Since 1898 * 342 Madison Ave., New York 17, N.Y. 
THE HOLOPHANE CO., LTD., 418 KIPLING AVE. $O., TORONTO 14, ONTARIO 












ur ke 
Fs ry , '* 
fics BS ges . : a Wr uke’s 


% 


BALLAST 


Sola ballasts guard your reputation 
with coolest coils and capacitors, 


easily pass “in-fixture” heat tests 


Sola’s new 650-110 ballast for two F96T12 or two F72T12 slimline 
lamps offers premium performance at only slight additional cost. This 
new CBM.-certified ballast was tested in a totally-enclosed, four-lamp 
fixture mounted against fibrous acoustical material. Room ambient 
was 25°C. Maximum temperatures recorded were: case “hot spot” 
86°C, capacitor 70°C. Each temperature was well within insulation 
limits and U.L. fixture requirements. Sola outperformed competitive, 
premium-priced ballasts tested under these same severe conditions. 
(Request Bulletin FL-356 for details and test results. ) 


Men who install, furnish, or specify fixtures know that “in-fixture” 
ballast performance is what really counts to the man who’s buying the 
light and who insists on every lumen he’s paying for. They know that 
Sola’s all-CBM-certified ballasts give trouble-free, cool, efficient serv- 
ice .. . full light output and full ballast life. 


Fixture manufacturers are invited to evaluate this new, cool slimline 
ballast (Cat. No. 650-110) in their own fixtures. Request test samples 
or Bulletin FL-356 from Sola Electric Co., A Division of Basic 
Products Corporation, 4633 W. 16th Street, Chicago 50, Illinois. 


~ 
a 
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CBM 
CERTIFIED 


Now Available 


Ballast Catalog No. 650-110 


for two F96T 12 or two F72T12 


430 ma slimline lamps 


Write for Data 
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DAY-BRITE LUVEX®* 2-lamp fixtures 
eee suspended with A-J& Adjustable Hangers 
—— —-now more than ever 
me — America's best school lighting vaiue 
—— 
*Patent No. D-158,78 {Patent N 
— 
| 
| 











Use Day-Brite Fixtures to get 
| more school lighting jobs 


It’s easy to see why a Day-Brite lighted school, | New lower prices on LUVEX make it easier 
such as this, usually leads to others. High-level, than ever for schools to have Day-Brite 
glare-free Day-Brite lighting in one school sets lighting... particularly when you consider 
the standard for other schools ina community. the savings in installation and maintenanct 


costs possible with Day-Brite fixtures. 


< 


Plan now to get more school lighting job 


with Day-Brite equipment. Call your Day- 
Jlow 











Brite representative listed in the Ye 





at 





Pages of your phone book. - 








LINCOLN COMMUNITY HIGH SCHOOL, Lincoln, Illinois 

ATKINS, BARROW & ASSOCIATES, Urbana , Architects 

BROWN, MANTHEI, DAVIS & MULLINS, Champaign, 
Consulting Engineers 

BRUNKOW ELECTRIC, Champaign, Electrica! Contractor 
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DAY-BRITE ...the Engineer's Choice 





Consulting Engineer 
R. W. BROWN says: 


‘“‘Here’s how we feel about 
Day-Brite lighting fixtures” 


“It has been our experience that substitutions on 
our specs lead to headaches and regrets. And this 
is especially true of lighting fixtures. 


“‘We know that when we specify Day-Brite equip- 
ment, we get top efficiency, economical installation 
and easy maintenance...in addition to the fine 
appearance demanded by the architect. 


‘‘Perhaps the best example we could offer is that 





we use Day-Brite fixtures in our own drafting room.” 





DECIDEDLY BETTER 


DAY-BRITE 


LIGHTING FIXTURES 





Day-Brite Lighting, Ir 
“48 N. Broadway, St Lou 
0 Martin Ave., Santa 





NOW'S 
ARGEST MANUFACTURER OF COMMERCIAL AND INDUSTRIAL LIGHTING EQUIPMENT 





























































worthy of your skill! 


ounts most but the ji ily easier if you have t! 

\nd there is a right tool, a Utica standard or custom 
¢ plier, wrench or other hand too r every need in the elect! 
\ 4 and electronic industries. Al] Utica hand tools have been «ce 
| for perfect balance, drop-forged for maximum strength and 
induction-hardened for great durability. All are backed by 
ruaranles Nake our ne OOL pu hase Utica. See if it 1 

Vi 1 have designed for the job. 


ND MAINTENANCE MARCH 


mark of Quality <OXTO<ED UTICA DROP FORGE & TOOL DIVISION + KELSEY-HAYES CO., 
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USE SGTICR.. the tools the eyperts Uses / 


UTICA 4, NEW yout 

















CURRENT LIMITING FUSE 


CURRENI LIMITING FUSE ON SOURCE SIDE OF SWITCH FOR SHORT-CIRCUIT PROTECTION 
improved protection with 


ceneral Electric MP OLLI OUT 


Switch and Fuse Equipment 





You get improved short-circuit protection with Call your nearest General Electric Apparatus 
General Electric’s new Rollout Switch and Fuse Sales Office for more information or write for 
Equipment—because current limiting fuses are Bulletin GEA-6623, General Electric Company, 


laced on the source side of a load-break switch. Section L-514-3, Schenectady, New York. 


You also get greater safety, easier mainte- Progress /s Our Most Important Product 
mance and inspection, and installation versa- 









uty—with the new equipment’s rollout feature. 














“SUT SWITCH AND FUSE EQUIPMENT 
‘tings from 2.4 kv to 13.8 kv, has 

“3 limiting fuses on the source side 
* ead-break Switch—pro viding maxi- 
ort-circuit protection. 
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are (515) \.1 | )°) 15] to deliver 
full value for your transformer dollar =| 








| 


When considering the purchase of your next transformer, we challenge you to examine the zl 

wom complete “package’’ offered by General Electric. Only when you evaluate all three—product, ) il 
G9 shipment, and service—can you be sure you get full value for your transformer dollar. To em- ' 
WA phasize the importance of this over-all evaluation concept, General Electric has developed the iy) 13 
Certified Full-value Transformer Program. G.E.’s full line of transformers for industry is certified | | | 
todeliver full value in terms of superior basic design and features . . . plus faster order handling ‘1 

and shipment .. . plus complete service before, during, and after installation. Evaluate your 
transformer purchases in this way and we’re confident you will recognize G-E superiority. 














More than 70 years’ experience in the transformer field stand behind the engineering, manu- 1 al 
facturing, and research skills and industry-oriented business concepts which contribute to G-E | a0 
transformer leadership. Superior design, features, and performance means that General Electric Hy | | 
S first with major product developments such as interchangeable bushings, improved pressure- ‘ tlh | 
ttlief devices, advanced insulations, and lower sound level research. Faster shipment means thai | 
wmbined benefits of a large force of G-E sales engineers, computer design capabilities, and . 1 1] 
ttpetitive manufacturing facilities result in substantially shorter shipping cycles. Complete service 
ty a staff of field-based General Electric application and installation engineers and a network | 1 
* § 150 conveniently located service shops is unduplicated anywhere in industry today. | ‘ | 


























lo} Fit Medium transformers For complete information and application help | 
(501 to 7500 kva) ‘ ; q H 
mr: 1 Mca deniees Gexeinion on General Electric Certified Full-value Trans lH 
* § 0 @) Pe seston crcerionap formers for Industry, see your G-E Apparatus mn 
: ( - Sealed dry-type transformer : i 
: . (300 to 7500 kva) _ Sales Engineer or Agent today. Or write for de- 

| @} 4 


- Integral Distribution Centers 
(6) - Distribution Equipment transformers 
r_/ (112% to 500 kva) 


ae 


scriptive literature to Sect. 417-5, General Elec- 
tric Company, Schenectady 5, New York. 
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Progress /s Our Most /mportant Product | | 


GENERAL &@ ELECTRIC | | 
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...telescoping aluminum work 
ES(j () p platform for overhead construction 
| and spot maintenance 





UP-RIGHT ANNOUNCES 


ee 















Lightweight, rapidly assembled by 
one man. Extends instantly for reach- 
ing heights up to 30 ft. Telescopes 
for rolling under trusses and other 
obstacles. Adjustable legs for uneven 


floors or stairw ays. 





re Oe 
Separates easily into 3 com- 


Bridges over auditorium seats. ponents for convenient stor- 
age or transportation 





Rolls through doorways only 29” 
wide, telescopes and folds down. 






























FOR TALLESCOPE CIRCULAR ® (TAGRTRC TInt ie 
WRITE TO e | UP-RIGHT| 
UP-RIGHT SCAFFOLDS = 2 (SCAFFOLDS 


DEPT.177+*1013 PARDEE ST., BERKELEY, CALIF. 
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RIGIO STEEL 
conpuit 





OLOR CODED 











| 
gp sTeeLDUCT CO 


r } ...and PROTECTED! 
RIGID STEEL CONDUIT 
by STEELDUCT 
ELIMINATES THREAD DAMAGE 
SPEEDS WIREMAN'S WORK 


! Designed to resist rough shipping and storage conditions, these 


protectors extend over the lip of the conduit 


as well as the clean, sharp threads for which 
imiiiil ame: 


TOUNESTOWN Omt0 


Steelduct Conduit is noted. NOW wiremen 









UNOERwarrees 
LABORATORIES ine 
imsPectes 
RIGIO STEEL 
COMDuUIT 






Distributor for Steelduct Conduit. It will cut your labor costs. 


can work faster with Steelduct hot dipped 










2 


galvanized rigid conduit. Ask your Electrical 


COLOR CODED 


For easy size identification, Steelduct Rigid 
Steel Conduit is Color Coded... black 
thread protectors designate ¥2", 12", 242" 
and 3" sizes... red for %4" and 1%” 


.- blee for 1”, 2%, 3°, 4", 5" and S. 











YOUNGSTOWN, OHIO 
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CABLES CAN YOU NAME? 





3/089 JN 9 9/929 J8MOg dIQWeD paysiul 


) 


‘toe six are only a few of the many types 
in the Triangle line of Power, Lighting and Control Cables. How many can you name 
without peeking at the bottom of the page? 

You've probably worked with or specified every one of these types many times — more 
and more contractors and engineers are doing that these days. They've worked with 
Triangle Conduit and Building Wire products for years. And they've now become cof 
vinced that Triangle can turn out power cables to the same high quality standards. They 


know Triangle products “must be right’”’—they must be dependable long-time performers. 


Why don't you find out more about these and other cables in the broad Triangle lime. 


Write for complete literature which is available to answer your specific inquiry. 
Buy Right—Buy From Your Distributor d 


TRIANGLE CONDUIT & CABLE CO., INC. 


NEW BRUNSWICK, NEW JERSEY 






‘p MAST Be Right!” 
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Decor-A-Lite* by Mille 


Here’s a fluorescent fixture t 

gives lighting an exciting new 

in interior design — yet holds-t 

ceiling on installation and main 
nance costs! Decor-A-Lite is a mod 
lar, surface type fixture with sli 
contemporary lines. Easily installe 
singly or in multiple patterns — 
brings a customized, recessed effe 
to on-the-ceiling lighting for Store 
Offices, Schools, and Public Building 

Unique, new decorative effec 
are easily attainable with Deca 
A-Lite. Side panel lancings em 
White or colored light (a choice 
Peach, Green, or Gold) which ca 
be changed as desired. And y 
the color of the room lighting r 
mains undistorted. 

Decor-A-Lite comes in 1’ x 4’, 
x 2’, and 2’ x 4’ sizes. A choice 
four bottom closures allows broa 
flexibility of lighting design a 
application. 

Discover today how Decor-A-Li 
can meet your specific lighting d 
sign and installation needs. Wri 
Dept. 359, The Miller Compan 
Meriden, Conn. for full catalog i 
formation. 


"odemork 


Decor-A-Lite is the newest addition to this popular priced line of fluorescent fixtures for Commercial use. 
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whatever the job — 
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PeRmacet New Brunswick, N. J. TAPES * ELECTRICAL INSULATING MATERIALS * ADHESIVES 
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insulating Bushing 


nsvloted Metallic Bushing 
pe 
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STANDARD 
RIGID 
CONDUIT 





Insulated Chase Nipple 





ELECTRICAL 
METALLIC 
TUBING 



















FLEXIBLE 
Insulated Tite-Bite pees - 
Connector — straight ARMORED 


Oy 





CABLE 


\nwuloted Tite-Bite Connector — 90° 


LOOK FOR THIS SIGN — 
/ES ih 
: a Tal 144.14") 





All T&B insulated fittings 
are listed by Underwriters 
Laborctories. 





INSULATED CONNECTORS 


THE NEW CONCEPT IN FITTINGS THAT 
REDUCES WIRE PULLING EFFORT UP TO 50% 


Look for the bright blue insulation 


ANOTHER NEW T&B ENGINEERED EXCLUSIVE — 


The First Line of Self-Insulated Raceway 
Fittings! Just look at the many benefits you get 
with these new insulated fittings. 


They are the EASIEST to Install 


Factory-assembled, the Insuliner is a permanent 
part of the fitting — it can never come loose 

or pull out. The slippery insulated throat 

cuts pulling effort by as much as 50%. 


They make the SAFEST Installation 


Because of the nationwide accent on safety, 
the trend is toward insulated fittings in all 
locations. Insulated bushings are standard 
fittings today. Extremely tough they are 
unaffected by common acids, solvents, 
moisture or fumes. 


They make the MOST ECONOMICAL 
Installation 
A one-piece fitting makes installation fast and 


easy for maximum on-the-job savings. There 
is no need to add a separate insulating bushing. 


They give the Installation a QUALITY LOOK 


Strong, longer bodies and heavy lock nuts... 
100% visibility... accurate threading ... all of 
the features you've come to expect in a T&B 
engineered fitting. 


Write for free samples and technical data or 
contact your nearby TUB Distributor. 


IT’S THE MARK OF AN AUTHORIZED T&B DISTRIBUTOR 

The complete line of T & B fittings for conductors and raceways is sold only by 
recognized electrical wholesalers. It's our way of assuring you the service and 

savings of a friendly local source. Call him for all your electrical needs. 158 


THE THOMAS & BETTS CO. 


INCORPORATED 


34 Butler Street * Elizabeth 1, New Jersey 
Thomas & Betts Ltd., Montreal, P.Q., Canada 
MANUFACTURERS OF QUALITY ELECTRICAL FITTINGS SINCE 1898 
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Along today’s 


Duct 


provide i 








protecting 








modern highways easy-to-handle 
nstallation economies and years of service life, 


J-M 


J-M Transite’ Ducts install fast to last... 
give complete cable protection. 


Because speed and economy set the 
pace in today’s highway programs, more 
and more highway cables are going into 
Johns-Manville Transite Ducts. 


For speed, Johns-Manville Transite 
lucts are strong, light and long—easy 
t andle and install. Workmen set 
10 engths in place easily, join them 
ip tight in seconds with snug-fitting 
J-M Plastic Couplings, and Transite’s 
smooth bore is free of burrs and other 
obstruct that may interfere or cause 
damage dur ing of cables. 


For economy, J-M asbestos-cement 


Transite Ducts go in to stay. Non-con- 
ductive Transite is not affected by elec- 
trolysis—resists the corrosive action of 
fills or high-salt soils in permanently 
damp locations. Millions of feet of in- 
stalled Transite Ducts have proved that 
Transite withstands earth loads and 
soil stress... resists vibration and shock 
from highway traffic. 

Let us send you free Transite 


brochure KI -29A., Write % MAN t 


Duct 


Johns-Manville, Box 14, New 
York 16, N. Y. In Canada, 
Port Credit, Ontario. 


JOHNS-MANVILLE Transite Ducts 
Made of Asbestos-Cement 


J-M Conduit for direct buried banks and exposed runs 
J-M Korduct® for concrete banks 
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Transite 


traffie-signal, lighting, and other power-service circuits. 
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be laid directly 
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, Control Units § ||. 


for every industrial application | | 








Among the many hundreds of Allen-Bradley push | | 
button and control units, you are certain to find the 
types best suited to your particular needs. The seven 
units shown below are a few of the latest additions to | 
the Allen-Bradley quality line of control units. i! || 
All Allen-Bradley control units—standard duty, 
heavy duty, and oiltight—have double break, silver | 
alloy contacts—to assure reliable operation. Simple 
constructions and generous wiring room are outstand- i | | 
ing features. Insist on Allen-Bradley control units | 
for all of your equipment—you can’t go wrong! \| | | 














Encapsulated Pilot Light. 
Oiltight Bulletin 800T. 


- i 
af > Time Delay Push Button. ‘ | 
: by Delay is adjustable from 0.5 : 
4 ‘ second to 5 seconds. Oil- 
SS NWS tight Bulletin 800T. ' 
N 


Encapsulated Pilot 
Light. Heavy Duty 
Bulletin 800. 

















luminated Push Button. 
Combines pilot light and push 
button in one unit. Oiltight 
Bulletin BOOT. 














Double Circuit Push But- 
ton. Hos 2 N.O. or 2 N.C. 
contacts. Oiltight Bulletin 
800T. 


Push+to-Test Pilot Light. 
Oiltight Bulletin BOOT, 








Four-way or Two-way 
Selector Switch. Oil- 
tight Bulletin 800T. 





ALLEN-BRADLEY OFFERS the most com- 
plete line of standard duty, heavy duty, and 
oiltight control stations on the market. Send 
for Publication 6090 today. 








' Z SN 
to ag ALLEN - -BRADLEY 
ai MOTOR CONTROL 





Sr 


Allen-Bradley Co., 1316 S. Second St., Milwaukee 4, Wis. 
in Canada: Allen-Bradley Canada Ltd., Galt, Ont. 





av 


Positive Protection 
Against Phase Failure 
and Phase Reversal 











ALLEN -BRADLEY 





The Allen-Bradley Bulletin 812 Type F, Type 
R, and Type RF relays provide positive pro- 
tection against the hazards to men, motors, 
and driven machinery, resulting from phase 
failure and/or phase reversals. 





The Bulletin 812 Style F phase failure re- 
lay employs a unique static sensing network 
that responds to all open phase conditions 
on a motor branch circuit and immediately 
removes the motor from the line... irre- 
spective of the load on the motor (including 
no load), or the circuit arrangement. This re- 
lay even responds to hard-to-detect primary 
failures on a wye-delta transformer with un- 
grounded neutral. Furthermore, the five- 
cycle response prevents nuisance ‘‘drop- 
outs’’ from transient fluctuations. 


The Bulletin 812 Style R phase reversal re- 
lay disconnects the motor from the line— 
whether it is running or not—when a phase 
reversal occurs anywhere in the system on 
the line side of the relay. Thus, it can be 
employed for a single motor, a group of 
motors, or an entire power system. In addi- 
tion, the phase reversal relay prevents the 
motor from starting should phase failure 
occur while at a standstill—a vital feature for 
elevator applications. 


The Bulletin 812 Style RF relay combines 
the elements of Style R and Style F relays 
for protection against both phase failure 
and phase reversal. All Bulletin 812 relays 
are inherently ‘‘fail safe.’’ Send for complete 
information. 


Allen-Bradley Co., 1316 S. Second St. 
Milwaukee 4, Wis. 
In Canada: Allen-Bradley Canada Ltd. 
Galt, Ont. 


MOTOR CONTROL 





















































Bulletin 812, Style 
for Phase Failure . 
and Phase Reverso! 










For Phase Failure 
a pene | 
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With RACO 
grounding screws 


you get six 
big features 


When you use RACO switch or outlet boxes, 
you get six grounding advantages not available 
with any other grounding technique. 


With RACO’s grounding screws... 
1—you can use ANY gauge ground wire 
2—there is no danger of shorting on any type device 
3—you can be sure of a positive ground 
even when ganging boxes 


4—you get ideal ground for either old or 
new-work installations 


S—there is no chance of wall plaster covering 
ground point 


6—box covers or wall plates fit tightly in place 
And... all RACO cable boxes have 
grounding holes. Be sure to specify 
RACO switch and outlet boxes. 


Aurora, Illinois 

























































































ALL-STEEL EQUIPMENT INC. 
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ECONOMY DELay 
RENEWABLE 


Cut Replacement Costs — a CARTRIDGE Fuses 


1 Prevent unnecessary blows! Me ar teeakene 

Eliminate Costly Work- rape. oced ne : 

2 stoppages — keep production we, ae 
protection. Ferry 


on the move! ond tt 


Stop Costly Burnouts — end , 10 600 amperes, 259 


1 600 volts 


hazards of dangerous currents. oe 


mm, 








ECON” ONE-TIME | 
CARTRIDGE FUSES | 
Positive protection 

with uniform current 

time operation 

Ferrule and Knife 

Blade types 

Capacities from 0 

to 600 amperes, 


250 and 600 volts 


ae : 4 \\ [ X 








ARKLESS 
% , MECHANICAL 
he X . a in tl clus | \ INDICATING FUSES 
: Guaranteed 100% 
, A to indicate — Saves 
\ N locating time — 


ape 


‘i % ‘i protects every time 
Ferrule and Knife 

4 . Blade types 

. Capacities from 

y A Q 0 to 600 amperes, 
4 N 7 ‘ : 250 and 600 volts 





ECONOMY 
RENEWABLE 
PLUG FUSES 

For low-cost 
replacement where 
repeat blows occul 


NEARLY 400 TYPES, a 
SIZES AND CAPACITIES waaay ta 
time. Avarlabie ir 


: MEAN YOU GET THE sender ord 
RIGHT FUSE TO IMPROVE te 30 ams 
PROTECTION PROTECTION AND CUT FUSE 125 volts 
COSTS 3 WAYS! —_ 


It takes a complete line to get maximum protection at reduced cost. 





replaced in sec 








Economy's 48 years of leadership in design, engineering and manufacture 


of a complete line of cost-cutting, circuit-protecting Fuses is your 





Guarantee of dependable protection for all your electrical systems . . 


Next time you buy, specify Economy Fuses be -e Or to 
» SI es to be sure of comple le CLEARSITE © PLUG FUSES ; 
Transparent window shows wiv 


protection. They’re all show ‘re | is Ec » Fuse 
] ey’re all shown here in this Economy Fuse Clown. Standard Edison 


| Fuse has eis 
Folder *3. Write for your copy today ..... Lene oe re ci, avaible 
| . . both standard and sub-stande! 


3 amps 








t 
sizes, capacities from 1 to 


a” 


Economy Trade Name Fuses 

arry full Underwriters’ Laboratories 

r (aa 
pr va ond listing chee 


ECONOM! 





YOu'LL FIND THE SAME 
FUSE DEPENDABILITY IN : 
mY FUSTATS from 











USES @ ECON 
RY PURPOSE aca tpi 
- - = @ ECONOMY FUSE PULLERS — 
. withstand breakdown test © 
35.000 volts dry 
ASK YOUR ELECTRICAL WHOLESALER FOR = ane a 
ECONOMY FUSES THE COMPLETE FUSE LINE! ssures tight contacts 
2717 Greenview Ave., Chicago 14, Ill 
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Did you know all of these 
terminals incorporate all 

standard Qiklug features? | 

a Popular sizes in stock to meet 


your individual requirements. 







N 








TYPE QA-90 








OIKLUG 


TYPE QA-B 


(ae - 


a 


fe let 


) 
j 
| 
| 
| 
| 
| 

TYPE Q3A l 

Available for wire sizes =14 thru 200OMcm. 


Get the right answers to all your connector problems. 
Write for Burndy Pocket Catalog P-52, filled with facts you'll want in your pocket 











Norwalk, Connect. « Toronto, Canada 
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NEW...REPUBLIC ELECTRUNITE EM) 


ILVERSLI 


makes wire pulling up to 37% EASIE 


Proof: 


gveN 


THE BEST COSTS, “LESS INSTALLED 


SILVERSLICK is quick! New, improved son 
lic ELECTRUNITE® E.M.T. with SILVERSLICK 
inside finish makes wire pulling up to 37% 
easier. Wire pushing is even easier. 

SILVERSLICK —the SILVER-colored, SLICK 
inside finish developed by Republic — com- 
bines with ELECTRUNITE’s exclusive “INSIDE- 
KNURLING” to offer you greater installation 
advantages and economies. 


SILVERSLICK helps wires slip smoothly, 
easily through the tube and roll over the knurl- 
ing. Because contact surface and friction are 
reduced, wire pulling, wire pushing are easier. 


In the laboratory, in the field, on the job... 


you've never had it so slick! 


ELECTRUNITE works slick in concrete instal- 





lations, too. ELECTRUNITE’s tightly adhering 
galvanized coating protects against corrosion. 
It won't chip, or flake off during bending. No 
threading is required. Uniform concentricity 
assures snug fit of couplings and connectors 
—shutting out moisture and concrete. 

Republic ELECTRUNITE E. M.T. offers com- 
plete wiring protection. It is approved in the 
National Electrical Code, is produced to A.S.A. 
Specification €80.3, and Federal Specification 
WW-T-806, latest revisions. ELECTRUNITE 
E.M.T. carries the Underwriters’ Laboratories 
Seal of Inspection. 

To learn more about the installation advan- 
tages and economies of Republic ELECTRUNITE 
E.M.T., call your electrical distributor. Or 
send coupon today. 





operly aligning 











’ 


a a 
"GUIDE-LINE" extends full length of tubing. By pr tet 
with calibrations on Republic Bender, bends are kep a a 
plane. Avoid costly “wows”, wasted time, wasted npn od 
“INCH-MARKS” and “GUIDE-UINES” are ELECTRUNITE feature 

Yo", Ye", 1", and 1%" sizes. 


EXCLUSIVE "INCH-MARKS"” make quick measurements a cinch. Every 
length of Republic ELECTRUNITEE.M.T is like a 10-foot rule—marked off 
from end to end in feet and inches You avoid the clumsy problem 


of a flat rule on a round tube eliminate guesswork, save material. 
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TRY THIS DEMONSTRATION a 


Take a sample length of Republic ELECTRUNITE 
E.M.T. with new SILVERSLICK inside finish. Insert 
a bundle of 25 pipe cleaners. Now, push- 
pull the pipe cleaners through the tubing. 





Depending on the type of wire coating as 
many as three Number 12's can easily be » 
pushed through a 20-foot run of 2” 
Republic ELECTRUNITE E.M.T. with four right- 
angle bends. Ask your electrical distributor 
sales representative to show you samples 





with this new inside finish. 


PLUS... MORE INSTALLATION FEATURES ! 











4 ne or 
——— ‘ 
— fame! 
nt = = " 















Be 


UNIFORM DUCTILITY in every foot of GALVANIZING protects every inch of Republic UNIFORM CONCENTRICITY assures a truly ' 


Republic ELECTRUNITE E.M.T. assures smooth, ELECTRUNITE E.M.T. The electro- galvanized round tube for snug-fitting connections with 
accurate bends every time—with no costly finish will not chip or flake when tube is bent. no muss, no fuss. Reasons why the best costs 
kinks, less installed! 





Please send additional information on the following: 


| REPUBLIC STEEL CORPORATION 
| 
| | 
| | 
| | 
Wolds Wr Ke | CO RepublicELECTRUNITE E.M.T. with SILVERSLICK Finish : 
“leat, ANGE O Republic Bending System 
| | 
| | 
| | 
| | 
| | 
| | 








212 EAST 131st STREET - CLEVELAND 8, OHIO 








{ Studaud Steam | — 
Stack Produlg 


Company—_— 


Address iii aden 
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McGILL’ PORTABLE LAMP GUARDS 
are always a little better 


...and all are UL inspecte 


e Rugged, steel wire cage. Spot-welded with extra heavy 
zinc plated, chromate finish. 


@ Tough, gray molded phenolic handle resists impact, heat 
oils, greases, some acids, moisture and abrasion. 


e@ Concentrating end lens. @ Convenience hook. 
e Approved 3-wire grounded convenience outlet. 
e Exclusive, McGill LEVOLIER Switch. ¢ Rotary reflector. 


No. 
5000 SLRG 

LEVOLIER Swrtce approves 

icon ; convemcact seTi 
An extra margin of quality is ‘a sane a Se, murat RESISTING 
designed and built into the mastic man 
complete line of McGILL in- 
dustrial portable lamp guards 
for safe, dependable utility. 
Rugged, heavy duty construc- 
tion and selected materials 
withstand the punishment of sian 
rough use. The famous siti oct 
McGILL LEVOLIER switch No. 7100 SR Lamp Guard 
mechanism provides a degree Thumb clamp arrangement for cage to 
of dependability not found in Ras loos Magee Naga 
ordinary portables. It’s eco- “LIER switch. 
nomical to specify the best. _ 


RUBBER GASKET 


. vs No. 5025 SRG ice Light . 
More than 100 different types " 6 ane Semen hig . 


' Completely grounded service light. 15 amp., 
of McGILI portable lamp zt : 125 volt convenience outlet built into molded 
guards have been developed to , phenolic handle. Safe on-the job source for 
meet the particular require- / power tools. Levolier switch and 25 ft. 

: 16-3-SJ gray rubber cord. 
ments of a wide range of serv- 
ice conditions. Cages 50 to 200 
’ RL Guard 
watt. 660 watt, 250 volt sockets. be 5000 SR Lamp Guar : 
With 15 amp., 125 volt convenience outlet 

For detailed descriptions of the in impact and heat and grease-resisting posi- 


. . tively insulating molded phenolic handle. 
McGILL line of top quality P No-Rol cage, Levolier switch and reflector. 
electrial specialties, including 


| 
portable lamp guards, and Levo- 
lier switches write for McGILL 


No. 3006 Vaporproof Lamp Guard 
bvatertight, vaporproof and moistureproof 


ELECTRICAL SPECIALTIES for complete safety. Heat and impact resist- 


, , ing glass globe screws into a silicone rubber 
CATALOG No. 84. 7? | gasket. Handle molded of macerated phenolic. 


No. 652 Lamp Guard engineered electrical products 
Rubber hook handle, thumb release clamp 


a mn AVAA ATA ame) 
a 
for easy bulb replacement. Can be hung, cS es [ f ti 7% 
for maximum light, from hook or handle. 
Write for Free McGill Catalog No. 84 . 
precision needle roller bearings 


McGILL MANUFACTURING COMPANY, INC 
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1. Anew teletypewriter can print 
3,000 words a minute and has a 
theoretical top speed of 500,000. 


& 


2. Work has begun on a pilot 
model of a device for generating 
electricity from the controlled 
fusion of hydrogen at a tempera- 
ture of about one hundred mil- 
lion degrees. 

& 
3. A new industrial pump has a 
piston that moves only a frac- 
tion of an inch, but at the rate 
of sixty cycles per second. It has 
no outside openings and cannot 
leak. 

& 


4. The “world’s first’? atomic 
house heating installation is 
being built underground in a 
suburb of Stockholm. 

& 


5. “‘“Hydrogasification” is a one- 
step process that produces gas 
directly from oil shale with an 
efficiency of over ninety per 
cent. 

& 


6. A radar target made for small 
boats reduces the risk of their 
being run down by large vessels 
and also makes it easier for them 
to be found when in distress. 


& 


7. Heat radiation in amounts as 
small as one-twentieth of a bil- 
lionth of a watt can be detected 
by a new instrument. 


& 
8. A traffic signal on wheels is 
battery operated and can be set 
up anywhere. 

& 
9. Tire treads made of a new 
‘synthetic rubber are said to be 
forty percent more durable than 
those made of natural rubber. 

és 
10. Power is transmitted to two of 
the world’s largest coal-digging 
machines through 3 conductor, 
7500-volt, Simplex TIREX 
shovel cables. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . 


11. One hundred and twenty-five 
skilled workers will be replaced 
by a new automatic tester for 
transistors which will also make 
fewer errors. 


& 


12. A new metal-working plant 
will be air-tight and metals will 
be fabricated at high tempera- 
tures in an atmosphere of argon, 
& 

13. A three-dimensional mobile 
radar shows the direction, dis- 
tance and height of aircraft. 


& 


14. A battery charger for out- 
board motors uses the generator 
of the towing car while the boat 
is on the trailer. 


& 
15. Earphones that cancel out- 
side noises by creating neutraliz- 
ing sound waves are being used 
experimentally by the Army. 

& 


Further information on these 
news items and on Simplex 
cable is available from any 
Simplex office. Please be 
specific in your requests. 
& 

16. Homes may be lighted, 
heated and cooled electrically by 


means of a type of panel now 
being developed. 


& 


17. A reading aid for the blind 
translates each printed letter 
into a different musical note. 

& 
18. An underground hospital is 
to be built which will have 650 
beds. It is to be completed in 
1960. 

& 


19. Molten sulphur will be 
pumped up from a depth of 
2,000 feet under the floor of the 
Gulf of Mexico. The installation 
is being made seven miles off the 
Louisiana coast and the liquid 
will be pumped to shore for 
refining. 


No. 12 in a series 


20. New gallery-type railroad 
passenger coaches and parlor 
cars are being used for medium- 
haul service. The bi-level stream- 
liners, designed for high capacity 
and low weight per seat, use 
Simplex Car Wire throughout. 
& 

21. Growing under artificial sun- 
light, a new strain of algae mul- 
tiplies a thousandfold in a day. 


& 


22. Fungi may have been the 
first living space travelers. It has 
been found that some spores can 
exist in a vacuum equal to that 
in interplanetary space. 


Transatlantic Concert 


One of the most notable musical events 
of all time took place recently at the 
United Nations building in New York. 
The concert, featuring the Boston 
Symphony Orchestra and distinguished 
musicians from Paris and Geneva, was 
highlighted by the performance of 
Pablo Casals, world-famed  violin- 
cellist. This epochal musical treat was 
telephoned to seventy-five countries by 
the Bell System, over the transatlantic 
submarine cable, the American portion 
of which was made by Simplex. 


SIMPLEX WIRE & CABLE CO. 
Cambridge, Massachusetts and 
Newington, New Hampshire 
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Architect: GRAHAM, ANDERSON, PROBST & WHITE, Chicago, Illinois 
Electrical Contractor: HYRE ELECTRIC CO., Chicago, IIinois 





Electrical Protection goes MODERN 


with BUSS fuses! 


inthe MORTON SALT BUILDING 
Chicago, IIl. 


The beautiful, new Morton Salt Building is located For this reason, the main switchgear, consisting 
at 110 North Wacker Drive in Chicago just of 1-4000 ampere, 1-2000 ampere and 1-1200 ampere 
outside the Loop. pressure switch, is completely equipped with BUSS 


The safest and most dependable electrical pro- Hi-Cap fuses 


tection was needed because the engineers estimated To make available the same safe, dependable and 
the available fault current might easily reach a value trouble-free protection, all distribution panels are 
of 75,000 amperes. equipped with FUSETRON dual-element fuses. 


THERE 1S A BUSS OR FUS 
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ONLY FUSES OFFER THE SAFETY 
AND DEPENDABILITY REQUIRED FOR 
TODAY'S CIRCUITS 

Because of the ever-increasing transformer 
and network capacities, Power Companies 
now consider quite possible fault currents of 
75,000 to 200,000 ampere. 

So too, the requirements for protective 
devices have been changed to assure safe 
interruption of these higher fault currents. 

Fuses, — because of their high interrupting 
capacity and dependability — prove superior 
in meeting modern protection requirements. 


With Fuses, Safe Protection Remains Safe 


Dust, fumes, corrosion or age cannot 
increase a fuse’s capacity or lengthen its 
blowing time. The operation of a fuse is not 
dependent on latches, triggers or other 
devices that are subject to the strains and 
jars of mechanical action — both in opening 
and closing. 

A fuse cannot stick or fail to operate when 
electrical trouble occurs. 1 year, 5 years or 
20 years from now, a fuse will provide the 
same, high degree of protection as on the 
day it was installed. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. 
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Morton Salt Building: Mains and Feeders 
protected by BUSS Hi-Cap and FUSETRON Fuses 


On installations of 
0 to 600 amperes... 


By Installing FUSETRON dual- 
element FUSES—-YOU GET 10 POINT 
PROTECTION 


With rare exceptions, other 
types of protective devices pro- 
tect only against short-circuits 

BUT, FUSETRON _ dual- 
element fuses give you safe, 
trouble-free 10 point protection. 

For the FUSETRON fuse story 
ask for Bulletin FIS. 


v2, % 





a= 
D 


ON CO. ST. LOUIS 7, 


For Loads above 
600 amperes... 


BUSS Hi-Cap Fuses offer Safest, 
Most Modern Protection 

They have an _ interrupting 
capacity sufficient to handle any 
fault current regardless of system 
growth and by coordinating 
them with FUSETRON fuses on 
feeder and branch circuits, out- 
ages caused by fault currents can 
be limited to circuit of origin. 

For the BUSS Hi-Cap fuse 
story ask for Bulletin HCS. 

359 





MO. 


- MARCH, 1959 





65 








DESIGNERS, ENGINEERS AND MANUFACTURERS OF 


66 








Walworth... Another Money’s Worth Lighting Installation 





Featuring High Intensity Plus Visual Comfort — by 


This completely new office building of the Walworth 
Company, leading valve manufacturer, uses Litecontrol 
fixtures throughout, except for a few small areas. 

The Conference Room, a handsome interior, received 
special treatment. Litecontrol strip fixtures were specified 
behind a mahogany valance around the four sides. They 
illuminate the walls and part of the ceiling. The center 
bay of our lens fixtures illuminates the conference table. 
All of these latter fixtures may be operated together, or 
half of them, as desired 

The same fixtures used in the office were also utilized, 
spread out, in the Cafeteria and in the washrooms which 
indicates the versatility of the equipment. The employees 
who have to live with the lighting speak very highly of it 

especially of its comfort. After working all day, there are 
no late afternoon headaches. The lighting intensity is 
evident but glare is absent. 

Litecontrol is a good name to remember when com- 
mercial lighting is under discussion. It does the job. It cuts 


your costs 





INSTALLATION 

Walworth Company, 
South Braintree, Mass. 
AREA SHOWN 
Conference Room 
ENGINEERS 

Charles T. Main, Inc., 
Boston, Massachusetts 
ELECTRICAL CONTRACTOR 
Hixon Electric Company, 
South Boston, Mass. 
GENERAL CONTRACTOR 
George A. Fuller, Co., 
Boston, Massachusetts 
GENERAL OFFICES: 
Ceiling Height 9’ — 0” 
Fixture spacing, 7’ — 0” 
on centers 


LITECON TIROIL 


LITECONTROL 


Fixtures, Litecontro! 
#6828SL-70 two lamp 
slimline, with Corning 
Pattern 70 lens panels, 
grid ceiling fixtures. 
Average intensity, 

85 footcandles in service 


CONFERENCE ROOM 
Ceiling Height 9’ — 2” 
Fixtures, Over table, 
Litecontrol #8424RS, 
two lamp rapid start, 
with Holophane #6025 
acrylic CONTROLENS* 
#N-15SC-48DRS rapid 
start strip fixtures 
behind valance. 
Average intensity, on 
table, 200 footcandles 
in service. 

*Reg. Holophane Co., Inc. 


NR DEE EAMES EE 


KEEP UPKEEP DOWN 
LITECONTROL CORPORATION, 


36 Pleasant Street, Watertown 72, Massachusetts 
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FLUORESCENT LIGHTING EQUIPMENT DISTRIBUTED ONLY THROUGH ACCREDITED WHOLESALERS 
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NEOPRENE SHEATH 


RUBBER-FILLED TAPE 


METAL SHIELDING TAPE 


SEMI-CONDUCTING TAPE 


HYVOLT INSULATION 


CONDUCTOR SHIELDING TAPE 


CONDUCTORS 


com 





5 Me, Saye 


ENT 


SHIELDED 
POWER CABLE 


Gives More Amperes 
Per Dollar 


of Installed Cost 


CRESCENT HYVOLT insulation is made from buty! rubber - 
which is inherently resistant to ozone, heat, moisture and aging. 
HYVOLT is formulated and processed so as to retain these in- 
herent characteristics of the butyl rubber and at the same time 
provide excellent electrical and physical properties. 





HYVOLT 


The insulation is protected during and after installation by 
an outer neoprene sheath providing a maximum degree of 
toughness, durability and !ong life. It is flame retarding and re- 
sistant to the deteriorating effects of moisture, sunlight, ozone 
(corona), oil, grease, and many acids and alkalies. 


HYVOLT Shielding provides reenen internal and external oe in 
these THREE WAYS 


] Conductor shielding, as provided by a semi-conducting tape over the 
stranded conductors, excludes air pockets between conductor and insulati 
and eliminates possible internal corona-cutting of the insulation. 








2 The semi-conducting tape between the insulation and metallic shielding 
tape prevents possible ionization of air spaces and corona at the insulation 
surface. 


3 The metallic shielding tape is grounded when installed, resulting in zero 
potential to ground at the sheath. It prevents surface discharge or burning, 
and protects cable from lightning surges. Reduces shock hazard. 


RECOMMENDATIONS 


CRESCENT SHIELDED HYVOLT CABLE is recommended for 
use in conduits, underground ducts, in wet or dry locations, or 
buried directly in the ground, for circuits operated at over 3000 
volts and in accordance with I.P.C.E.A. recommendations. 
Available in single conductor or multi-conductor cables. 


Specify CRESCENT SHIELDED HYVOLT POWER CABLE ee 
general power circuits and where severe conditions are preva- 
lent such as chemical plants, refineries, paper mills, mines, 
sewage disposal plants, etc. It is approved as Airport Lighting 
Cable Type B, CAA Specification L-824. 


CRESCENT es a WIRE & CABLE CO., INC. 


TRENTON, NEW JERSEY 
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Neoprene jacket on 
Anaconda cable takes 


impact of avalanche 


This 5000-volt cable had already provided 5 years of 
service when a strip mine mishap buried it under tons of 
rock. The cable was supplying power to a giant ore strip- 
ping shovel when an overhanging section of a 90-foot cliff 
suddenly collapsed. 


The rockslide stretched, gouged and pounded a 5(0- 
foot section of the neoprene-jacketed cable . . . but didn’t 
knock it out. The buried cable continued to maintain 
service. 


To protect the strong internal construction of their 
cable, Anaconda Wire and Cable Company use jackets of 
DuPont neoprene. Installations like this prove that 
neoprene has the necessary resilience to prevent cutting, 
gouging and impact damage, and neoprene’s excellent 
weatherability and resistance to chemicals, oil, heat, cold- 
weather stiffness provide protection that lasts. 


You can be sure of long-lasting performance when you 
specify neoprene jacketing on wire and cable. For details, 
write to E. |. du Pont de Nemours & Co. (Inc.), Elastomer 
Chemicals Dept. EM-3, Wilmington 98, Delaware. 
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NEOPRENE 


SYNTHETIC yr eRer 





REG. u. 5S. pat. OFF 


VITON™ 
ADIPRENE® 


BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY 
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Concrete tight! 


NOW. as all Every size 


connettor and 
codpling - 
up te 2’. 


FOR LASTING PERMANENCE! 


... AT NO INCREASE IN PRICE! 
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|-T-E CIRCUIT BREAKER COMPANY 





| 
| i 









Bring electric power to your load areas at low-cost higher 
voltages. Here’s the smart way . . . an I-T-E TRANFO-UNIT.. . 
complete, self-contained substation. You get transformer, pri- 
mary disconnect and secondary protective devices—all included 
in one neat, safe package. Easily installed near your load 
centers. Improves motor performance and lighting efficiency . . . 
slashes line losses. 


An I-T-E TRANFO-UNIT costs no more than hodgepodge arrange- 
ments of assorted gear. But it looks so much better. It’s safer. 
And it makes possible significant economies. For example, it’s 
delivered in one piece...saving installation expense. Wide 
choice of components means complete design flexibility. So you 
can meet your own requirements exactly. Available in the 
industry’s widest range of kva ratings. 

Applications for which an I-T-E TRANFOo-UNIT is particularly 
suited include: small industrial loads, warehouses, hospitals, 
schools, office and commercial buildings. When you install 
electrical equipment for such uses, benefit from the advantages 
of the I-T-E TRANFOo-UNIT. They are typical of the advantages 
you get in all I-T-E equipment. Yet when you buy I-T-E, you 
pay no more. Why buy anything else? 
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Metal-clad switchgear you can be proud 
of. Extra sturdiness for longer life. 
Extra craftsmanship for finer appear- 
ance. Extra safety for greater personnel 
protection. All components completely 
accessible. Even rear doors are hinged. 
Advanced design, uniform-flux-density 
coils mean extra protection against 
heavy current faults. 





600 volt value package. New URELITE® 
individually enclosed I-T-E K-line cir- 
cuit breaker—world’s most advanced. 
Main disconnect contacts visible 
through side window for extra safety. 
Pull-down handle action provides 
quick manual make for safety and long 
contact life. New wide-range overcur- 
rent trip device lets you increase breaker 
setting when your load increases. No 
parts to replace. 





Saves 50% switchboard space. |-T-E 
CoORDON® circuit breaker provides 
up to 100,000 amp interrupting capacity 
with molded case construction. Costs 
approximately |!4 less than alternative 
devices. Available in sizes for many 
applications, loose or individually 
enclosed. 














I-T-E Circuit Breaker Company 
1900 Hamilton St., Phila. 30, Pa. 


Low voltage switchgear TRANFO- UNITS 
Metal-clad switchgear URELITE 
(5 and 15 kv) circuit breakers 
Secondary unit substations Small air circuit breakers 
Outdoor substation CORDON circuit breakers 
structures Power switching centers 
MN 6. since oehtdade rae a) be cde kea ween ete i sae eee SEND COUPON 


Get full details on specific I-T-E equip- 
ment. I-T-E engineering assistance is 
Street at your disposal. 
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TAPE IT 





GOLD SEAL 
RUBBER TAPE for easy handling and instant fusing 


Here’s the tape for high voltage insulation! Easy to work with, 
Gold Seal Rubber Tape fuses together instantly, provides long- 
life insulation protection. With its high dielectric strength and 
ability to conform to irregular shapes, Gold Seal makes a per- 
fect insulating splice. Jenkins Bros., Rubber Division, 100 Park 
Avenue, New York 17. 








FOR EVERY APPLICATION 


Gold Seal Friction © RUBBER © Plastic Tapes... 


Commercial and Specification Grades 





tainers or single rolls. Each roll sealed 
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TWICE AS FAST 


to help you slash bending 
time up to 50% 


This new 2-speed Blackhawk workhorse gives 
you more usable power — faster — to save you 
time on every pipe bending job . . . large or 
small. Compare with all others . . . you’ll find 
this new 10,000 psi power package approaches 
the load twice as fast .. . with twice the speed 
under load of any other portable, electric-hy- 
draulic pump. And, only Blackhawk’s P-550 
starts safely under full load . . . no need to 
back off — you save time while bending! 
Team the P-550 with a Blackhawk feather- 
weight one-shot bender (or any other benders 
you now have) and you’re set for faster, eas- 
ier bending . . . ready to take on more jobs 

. . make bigger profits during the coming 
construction rush! 























NEW! P-550 2-speed 
portable, electric-hydrau- 
lic pump. Suggested user 
price, only $370 





Ask for a 
TRY-BEFORE- 
YOU-BUY 
Demonstrator Kit! 


Here’s your chance to compare and try before you buy. See 
your Blackhawk distributor for a one-shot aluminum bender 

and a P-550 pump demonstration kit that you can use on your ~ 
job! Prove to yourself how much more time you save . . . how fe : 
much more profit you can make on every job. And, you can 
pay as you profit! Many distributors are offering interest-free 
extended terms . . . up to six months to pay! Try a demon- 
strator and modernize your equipment now. 


“World's Largest Manufacturer of Hydraulic Tools” 


€> BLACKHAWK:-: 


BLACKHAWK MFG. CO., Dept. H-2039, Milwaukee 46, Wis. 
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The SYLVANIA LICHT INSURA 


(GUARANTEED BY SYLVANIA) 








NCE Policy 


A new plan to protect you and your customers’ lighting 
investment: Sylvania fluorescents must give more light 
at lower cost than any other brand... or cost nothing! 


Now, Sylvania fluorescent lamps have 
got to outperform all other brands on the 
basis of uniformity of performance, 
uniformity of appearance, maintained 
brightness, and life. They must give 
more light, at lower cost, than any 


other brand! 
Because if they don’t, they cost nothing. 
Under a unique new policy, every 
large, regular user of Sylvania fluo- 
rescent lamps can have his lighting 


investment insured DY 


Sylvania—at 
no cost to himself! If Sylvania’s fluo- 


rescents do not live up to these claims, 
Sylvania refunds full purchase price. 
How can we afford this kind of protec tion? 
Answer: We know our product. We 
have studied it, worked with it for 
years to put it in a clear position of 
quality leadership. We can’t lose. 
And what better time to offer this 
new insurance than 1959—the year in 
which Sylvania engineers have swept 
light-years ahead of competition in 
For 


Sylvania fluorescents now give over 75 


fluorescent lamp efficiencies. 


lumens per watt in the 75-watt, 8-foot 
lamp size . . . over 70 lumens per watt 
in the 40-watt, 4-foot size. 

Ask your Sylvania representative or 
supplier to see a copy of the new 
Sylvania Light Insurance policy. And 
insist you get a policy with your next 
purchase. Jf you prefer, write to us direct. 





Sytvania Licutinc Propuct 
A Division of Sytvanta Evectric Propucts Inc. 
Dept. 9L-8303, 60 Boston Street, Salem, Mass, 
In Canada: Sylvania Electric (Canada) Ltd. 
P, O. Box 1190, Station ““O,” Montreal 9 


Vv SY LVAN IA ... fastest growing name in sight 


LIGHTING «+ TELEVISION + RADIO - 





ELECTRONICS «+ 


ELECTRICAL CONSTRUCTION AND MAINTENANCE 


PHOTOGRAPHY - 


ATOMIC ENERGY -+ 


CHEMISTRY- METALLURGY 
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to CIRCLE 











ONE SURE SOURCE OF SUPPLY 
for all your wire and cable needs 


This bird’s eye view shows why working through a Circle distributor is your 
best assurance of quality products, ample stocks, and all-out service. 

Take quality! It’s assured because Circle controls every step in the manu- 
facturing process — from the basic metals mined and refined by Circle’s own 
parent company, Cerro de Pasco —down to the finished product. 

Stocks? Circle’s huge plants turn out over a billion feet of wire and cable 
yearly —enough to keep its many centrally-located warehouses fully stocked 
to meet all your wire and cable needs. 

Service? Many contractors already know that Circle distributors get fast 
action with a simple telephone call—the result of a distributor policy that’s 
out of sympathy with “red tape” and stuffed shirts. 

Why don’t you make a Circle distributor your “one sure source of supply.” 
Many other satisfied customers do. 


WIRE & CABLE 
a subsidiary of 


Cerro pe Pasco Corroration 


PLANTS: Maspeth and Hicksville, N. Y. SALES OFFICES & WAREHOUSES: in all principal cities 


RUBBER COVERED WIRES & CABLES * VARNISHED CAMBRIC CABLES © PLASTIC INSULATED CABLES 
NEOPRENE SHEATHED CABLES © “'CIRTUBE" EMT 














CONTRACTORS “DISCOVER” ALCOA CONDUIT 


Lower cost, installation economies, corrosion 
resistance make Alcoa Aluminum the best conduit buy 


An increasing number of cost-conscious contractors 

are switching to aluminum rigid conduit for office 

buildings, industrial plants and other new and re- 
modeled structures. Here are some of the reasons 
why: 

e Lower prices plus light weight and ease in han- 
dling make Alcoa® Aluminum Conduit installa- 
tions competitive. 

@ Corrosion resistance of aluminum means less 
maintenance, freedom from staining. 

@ Aluminum is easier to cut, bend and thread. Wire 
pulling is easy, too, because of specially treated 
internal surface. 

® Nonmagnetic aluminum offers up to 20 per cent 
less voltage drop. 














ELECTRICAL CONSTRUCTION AND MAINTENANCE .. 


® Clean, modern appearance complements modern 
architecture. 

@ Aluminum is nonsparking and has Underwriters’ 
Laboratories, Inc., approval. 


Find out why Alcoa Aluminum is your best conduit 
buy. Contact your electrical distributor, or write 
Aluminum Company of America, 2140-C Alcoa 
Building, Pittsburgh 19, Pennsylvania. 


For Exciting Orama Watch ‘‘Alcoa Theatre, "’ 
and ‘Alcoa Presents," 


Alternate Mondays, NBC-TV, 
Every Tuesday, ABC-TV 


™) — Ask for your Free 
Copy of New 
Booklet on Alcoa 


Aluminum Conduit 
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Here is a complete and low-priced line of D-LUGS. These connectors 
are more compact and heavier in weight to insure cooler opera- 
tion under more severe loads, while being much easier to install. 
Only seven sizes accommodate from 14 SOL. to 1,000,000 CM. 


FEATURES: Rugged construction 
Made of high conductivity copper alloy 
Suitable for all purposes 
Variable, each connector takes wide range 


Exceptionally compact 
Reusable 


Write for detailed information and prices! 


/DOSSERT MFG. CORP. 


TECHNICAL YA 2.49 Huron Street, Brooklyn 22, N.Y. Representatives in all principal cities 


YEARS OF 


satiated IN CANADA: W. S. Gertie & Assoc., Ltd., Toronto 
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(TYPE DB & DBT) 


(1) Silicone-impregnated wind 
ings, (2) Class B insulation, (3) 
Ceiling, wall or floor mounting, 
(4) Metal and porcelain termi- 
nal boards, see above, (5) High 
voltage and low voltage sepa- 
rated on voltages over 600, (6) 
Low sound level performance 





150 kva to 500 kva 


(TYPE DX & DXT) 


(1) Single and three phase, 
4800 volts and less, (2) Class 
B insulation, ventilated, (3) 
Floor mounted, cabinet type 
construction, (4) Large 
access panels on front and 
back, removable cover. 


Sound Level Testing, Above 








(TYPE DH & DHT)—(1) Accessible 
terminals and taps, in separate junction box, (see below), (2) 
Totally-enclosed, suitable for outdoor use, (3) Silicone-impreg- 
nated windings, (4) Class H insulation, (5) Flexibility as to 
mounting, (6) Low sound level. 


Ad 


Research and product development pay off in trans- 
formers with greater overload capacity, longer life 
and quality performance. The improved quality of 
Uptegraff’s line of dry type distribution transformers 
is the result of many years of research, persistent 
search for new and better materials, and engineering 
of the numerous design improvements listed on 
these pages. 

Silicone-impregnated windings in all Class B 
types, 112’ kva and smaller, for example, provide 
greater overload capacity, superior moisture resist- 
ance and high temperature characteristics. Acous- 
tical redesigning achieved quieter transformer 
operation. Among the many “quality control’’ tests 
is sound level analysis, seen on the left. Other 
tests—in addition to ASA, NEMA, and AIEE 
standards—assure transformers of optimum quality 
and performance. 


Complete product specifications of the 
four major models, ranging from 3 kva 
to 500 kva, 4800 volts and less, are 





given in Bulletin 137-A. 


ay uF (TYPE H)—(1) Underwriters 
approved, (2) Compact, wall-mounted, (3) Silicone- 
impregnated, (4) Class H insulation, (5) Totally- 
enclosed, dust-tight, (6) Accessible clamp-type ter- 
minals as seen below. 


Silicone-impregnated windings withstand 
42% more overload. Comparative insulation tests in 


Uptegraff laboratories showed that transformers with 
silicone-impregnated windings, above right, withstood 
up to 42% greater overload than ordinary varnish 
insulation, above left. Varnish failed at 210% of rated 
load, silicone impregnation withstood 300% of load. 


R. E. UPTEGRAFF MANUFACTURING COMPANY 


SCOTTDALE, PENNSYLVANIA 








HOW TO MAKE A MINT OF MONEY 
SELLING EXIDE LIGHTGUARD UNITS 








1. Find prospects everywhere. Look for buildings with 2. Show the Exide Lightguard. Point out that its supe- 
people in them and where sudden darkness could cause 


rior power capacity means more light-hours in the event of 
injury, damage or theft. This includes nearly all the com- emergency. Genuine Exide battery with built-in charger gives 
mercial, industrial and public buildings in your area. vears of trouble-free protection. 














3. Demonstrate the Exide Lightguard. Plug it into a 
light socket, then switch off the power. Show how the Exide 
Lightguard goes on instantly and automatically. Floods an 
area with light till power comes back on. 


4... Ask how many the customer needs. You'll find most 
users will buy several—one for each area to be protected. 
Many orders will run to important money. So selling Exide 
Lightguard units can be profitable business. 


Here’s your market: 


Every business, factory, office, institution, theater, school, church. 
If they don’t have emergency light now, you can be sure they 


) ® 
need it. And they’re better off if they buy Exide Lightguard. 
Why don’t you be the one to sell it to them. For information on 
becoming an Exide Lightguard dealer, write Exide Industrial Divi- 
sion, The Electric Storage Battery Company, Philadelphia 2, Pa. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. . MARCH, 1959 





CLARK OFFERS 


THE MOST COMPLETE INTEGRATED 


LINE OF CONTROL RELAYS 
AVAILABLE TODAY! 


U 4-POLE (8 CONTACTS) “PMA” RELAY Ab 4-POLE (@ CONTACTS) “PMT” TIME DELAY RELAY ote 


ee 


UNIVERSAL POLE RELAYS 


up to 14 contacts per relay 


New Clark Universal Pole 
Relays now double the 
available number of con- 
tacts per relay. Each uni- 
versal pole contains two 
isolated contacts—one 
normally open, one norm- 
ally closed. Melamine bar- 
riers and spacing provide 
600-v clearance between 
contacts. Contacts have 10 
ampere rating and wiping 
action. Universal poles are 
interchangeable with con- 
vertible poles of “PM” 
relays. 


th other Clark 


1 panel! 


TIME DELAY RELAYS 


2 or 4 timed contacts 
—up to 6 instantaneous contacts 


New Clark Pneumatic 
Time-Delay Relays match 
physically other relays in 
the “PM” line. Timing head 
occupies the space of 2 
poles above magnet. Uni- 
versal poles each have iso- 
lated normally open and 
normally closed contacts, 
with 600-v clearance. Timed 
and instantaneous poles 
are identical. Available for 
“ON-DELAY” or “OFF-DELAY” 
operation (time delay after 
energization or de-energi- 
zation), and easily con- 
vertible. 


Line up with other Clark 
relays on a panel! 


6-POLE "PM" RELAY 


CONVERTIBLE POLE RELAYS 
2 to 12 poles 


The original line of space- 
saving control relays fea- 
turing exclusive Clark 
“modular construction”, 
Revolutionary design pro- 
vides 10 standard units 
with 2 to 12 poles, from 5 
basic models. Stocking of 
relays and spare parts is 
greatly simplified. Poles 
are easily converted from 
normally open to normally 
closed and vice-versa. In- 
dividual poles are front 
removable without disturb- 
ing wiring. 


Line up with other Clark 
relays on a panel! 


LATCH RELAYS 
2 to 10 poles 


New Clark mechanically- 
held, latched-in relays have 
same modular design as 
“PM” relays—with latch 
unit occupying the space 
of two poles above magnet. 
No increase in height— 
saving panel space. Latch 
unit has its own continuous 
duty coil, allowing one 
more pole for circuit use 
since a relay pole is not 
needed to cut out coil when 
energized for sustained 
periods. 


Line up with other Clark 
relays on a panel! 


Detailed descriptive bulletins are available for all relays in the Clark 
“PM” line. Contact your nearest Clark sales office or write us direct. 


The CLARK € CONTROLLER Gnguny 


1146 East 152nd Street ° ° 
MAIN OFFICES AND PLANT, iis ° 


Everything Under Control Cleveland 10, Ohio 


IN CANADA: CANADIAN CONTROLLERS, LIMITED 
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are you buying 
completely rustproof conduit? 





PITTSBURGH STANDARD HOT- DIP GALVANIZED CONDUIT IS 


The zinc chromate coating that characterizes Pittsburgh Standard Hot- 
Dip Galvanized Conduit doubles the protective life of the galvanizing. 
And the hot-dip galvanized and coated threads stay bright, clean and 
sharp. No chasing or cleaning required even when conduit lies in stor- 
age for months. All thread protectors are color-coded for easy size 
identification. 

For ease in handling, Pittsburgh Standard conduit is banded into 
master lifts, and the individual bundles of each size are identified by 
color-coded bundling tapes. All these features are yours at no extra cost 
when you buy Pittsburgh Standard. Ask for them at your electrical dis- 
tributor’s. Pittsburgh Standard Conduit Company, Verona, Pa. 


PLANTS AT VERONA AND MORRISVILLE, PA. 


RIGID STEEL CONDUIT - ELECTRICAL METALLIC TUBING - ELBOWS - COUPLINGS - 
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Electric Heating for Schools 


About 200 school buildings in the U.S. already completed or under 
construction, are heated electrically. Every installation is arousing 
keen public interest and many of the projects are producing valuable 
data which will unquestionably influence future school construction. 
i lag in fact, threatening to obsolete fuel-fired heating for 
schools. 


Electric heating systems going into some of our new schools are 
superbly modern, completely safe installations, requiring no cus- 
todial care and only routine housekeeping attention. And school 
administrators have discovered something more, of peculiarly sig- 
nificant importance to them. The electric heating system eliminates 
any need for administrative supervision and attention to heating 
the building; a vital, vexing and almost constant concern in schools 
heated by large, central fuel-fired plants. 


School architects and board members are watching closely another 
aspect of electric heat. What happens when the architect and engi- 
neer can start from scratch, not only designing electric heat into 
the building, but designing the building around the extraordinary 
flexibility of electric heat application? There are impressive sav- 
ings in the heating system and even more in the structure—econ- 
omies which can be applied to reduce capital cost or to provide more 
class rooms and useful facilities for the same investment. 


Electric heat also frees the architect from the critical physical 
and mechanical considerations of the conventional wet heat system, 
a matter of significant importance particularly in the design of low, 
spreading, loosely-coupled structures. The simple electrical feeders 
and circuits serving the heating equipment can follow efficiently 
any feasible route, concealed in slabs or ceilings, exposed or buried 
underground. Hot water systems, too, are almost completely elimi- 
nated by locating compact, maintenance-free, electric water heaters 
at each lavatory location. 


Much has been said and written comparing the operating costs of 
electric heat and fuel-fired heat. Considering the impressive advan- 
tages of electric heat, it is enough that such comparisons indicate 
that electric heat is within reasonable reach. Operating costs are 
paid at net from current taxation. Not enough has been said of the 
vital reduction in capital cost of school buildings built to take advan- 
tage of modern electric heat. For every dollar of capital cost, after 
amortization and interest, the taxpayer eventually pays two dollars 
or more. 


Tradition is not easy to overcome. Costly fuel-fired heating sys- 
tems with costly structural facilities for their plants and auxiliaries 
are still being planned for schools which will be occupied, and paid 
for, over the next 50 years or more. What is urgently needed now 
in the electrical industry is enough professional foresight and initia- 
tive to convince school authorities that such traditional systems are 
not only excessively costly but already obsolete by the best modern 
electric heating standards of our own time. 











Fine craftsmanship and better production stem from easy seeing and uniform illumination. Here is an important 
project on which Graybar, located in over 130 principal cities, can give you or your customers real help. 


Your best source of 


EVERYTHING IN LIGHTING 
eeeiS Graybar 


Whenever you or your customers are confronted with the need for better 
lighting in any plant, office or warehouse area, talk with a Graybar lighting 
expert. For, whatever the requirements, he can give an impartial reeommenda- Write Graybar for 
tion for the best lighting system for the need—from the most complete selection your copy of 
of lamps and lighting units available from any one source! “NEW INTERIORS 
The Wakefield “Magic Ceiling,” illustrated above, is an example. Units FOR OLD”’ 

arrive on the job as a complete package: fluorescent strip lighting, straps, 
channels, grid and diffusers. No preliminary construction is required and the 
Magic Ceiling can be installed practically overnight. 





which shows striking trans- 
formations made within a 

New lighting developments such as this are constantly being announced tow nome - a cits 
by the manufacturers of America’s best illumination equipment whom Graybar Fe Ceiling.” This new 

‘ : . . : . . ightin source comes in 
represents. Some of these are: Benjamin, Curtis, Day Brite, Pittsburgh, 9 o eke 
af oF . , : : : ve ity stock units to fit interiors of 
Silvray, Smithcraft, Wakefield, Wheeler, and Wilson. You and your customers : 
. , , + mide , all sizes and shapes. 

have direct access to this current progress in lamps and lighting equipment 
when you work with the nearest Graybar office. 696 


- GraybaR -- B® 











GRAYBAR ELECTRIC COMPANY, INC., 420 LEXINGTON AVENUE, NEW YORK 17, NEW YORK, IN OVER 130 PRINCIPAL CITIES 





ELECTRICAL 
CONSTRUCTION 
AND MAINTENANCE 


Snow and Ice Removed by 


Heating Cables 


... installed at toll collection plazas on 


HIS winter, highway mainte- 
| workers removing snow 

from the new Northern Illinois 
Tollways are able to “take five” 
whenever they approach toll collec- 
tion plazas. Heating cables em- 
bedded in the plaza’s toll lanes will 
have cleared the area for them. 

Completed December 23, 1958, 
the three Chicago-area superhigh- 
ways have a total of 18 toll plazas. 
Each toll plaza in the 187-mile sys- 
tem features an electric heating 
cable installation, providing the 
project with one of the nation’s 
largest highway de-icing systems to 
date. 

In designing the system, Pace 
Associates, consultants for the en- 
tire project, had to consider these 
four Chicago-area weather factors: 
(1) average rate of snowfall; (2) 
average temperature; (3) average 
wind velocity; (4) average humid- 
ity. Even then, these averages can 
vary considerably within a given 
locality or area. This is especially 
true since the Tollways for the 
most part are constructed in out- 


WORKMEN ore attaching a 91-ft section of heating cable to 
one of the mesh wire mats that will be embedded in plaza’s 
toll collecting lanes to keep them clear of ice and snow. The 
cables are bound to the mats with plastic tape. 


three Illinois superhighways. 


lying districts where, because of 
their elevation, they are subject to 
severe wind conditions. 

Other factors that had to be 
studied in designing the system 
were: (a) An average allowance 
for heat loss had to be developed 
since some of the heat supplied by 
the cables will be dissipated down- 
ward and therefore will not be ef- 
fective in melting snow. (b) It was 
found that the cost of operating a 
system designed to melt each snow- 
flake as it hits the pavement would 
be prohibitive. It was therefore 
recognized that during certain 
hours part of the snowfall will be 
melted and part will accumulate. 
(c) Studies were made on the esti- 
mated number of vehicles that will 
use the new highways, since traffic, 
to some extent, will help to dissi- 
pate a portion of each snowfall. 
(d) Manual operation over auto- 
matic control was decided upon be- 
cause in an automatic system, gov- 
erning thermostats would turn the 
system on whenever the tempera- 
ture drops below a certain point, 


not necessarily when it is snowing. 

After considering all of the above 
factors, plus many other possibili- 
ties, (including economies), Pace’s 
electrical department came up with 
a snow removal system that would 
operate at about 70% efficiency. 
This means, for example, if Chicago 
has an average of 134 hours of 
snowfall per year (based on 
weathez statistics). the plaza’s 
heating systems will then provide 
enough heat to melt all of the snow 
as it falls for 94 out of the 134 
hours. This does not mean, how- 
ever, that the system will be inef- 
fective during the remaining 40 
hours. Part of the snow that falls 
during the 40 hours of severe 
storms will melt as it falls, part of 
it will be dissipated by traffic, and 
the remainder will be cleared when 
the weather moderates. 

Since the entire Tollway system 
is completely free of traffic signals, 
stop lights, and grade crossings 
(except for the 18 toll plazas) 
vehicles move at relatively high 
rates of speed (65 mph). There- 


CLOSE-UP VIEW of wired mats as they are installed on 
reinforcing iron 8 ins. above roadway’s sub-grade. 
mats are used to cover a distance of 8 ft in each lane. 
was taken just before concrete pour began. 


Thirteen 
Photo 
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EQUIPMENT used for testing is a home-made device that 

takes place before, during and directly after concrete pour. consists of a 12-volt auto battery, a 0-2 ammeter (to check for 
open spots), 0-15 voltmeter (to check for grounds), and three 
multiple-position toggle switches (to check each phase of 
the 3-phase, 208-volt circuit). 
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DIAGRAM of home-made panel that is used to test heating cable installation before, 


during and after concrete pour. Device will also be used to make yearly maintenance 
tests. — UUUU) UU 
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Feeder spliced to heating cables _ 


‘3-'c No. 8 feeder 
SCHEMATIC DRAWING of a typical toll collecting lane’s heating cable installation. 


panel 
Thirteen 5-ft by 8-ft mesh wire mats each containing 91 ft of heating cable are \ 
installed throughout the 84-ft lane just before concrete is poured. Note the three ‘i feeders spliced to 3c panel run 
|-conductor direct burial feeder cables that tie the mats together. 
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not function properly if covered 
with icy slush. The embedded de- 
icing system also solves the prob- 
lem of plowing snow from lanes 
whose traffic signal control treadles 
extend above pavement level. 

The 18 toll plazas vary in size by 
the number of lanes involved, but 
in general the heating cable design 
per lane remains the same. Each 
lane has a total of 1,183 ft of No. 
19 AWG, 600-volt (nichrome wire 
with lead and plastic outer cover- 
ing) heating cable installed over 
a distance of 84 ft. Passenger car 
lanes are 84 ft wide, while those for 
trucks are 2 ft wider. The truck 
and auto lanes are separated by 
concrete islands which hold auto- 
matic toll collection equipment or 


manual collection booths, plus 
traffic signal lights. 
Installing the cable required 


close coordination between elec- 
tricians and the concrete finishing 
men. The islands were poured first 
and then the lanes. Just before 
each lane is poured, electricians and 
ironworkers put in place 13 5-ft Ly 
8-ft mesh wire mats, each contain- 
ing 91 ft of heating cable. The 91- 
ft sections of cable are formed to 
make five loops per mat on 6-in. 
centers. This varies at center of 
lanes under canopies where less heat 
is required. Cables are bound to the 
mesh mats with plastic tape to 
maintain the 6-in. spacing which 
insures the lanes of the predesigned 
rate of 20 watts per sq ft. 

In each lane three 1-conductor 
direct burial feeders tie the mats 
together. Each 91-ft length of 
heating cable is spliced open to the 
feeder cables by means of bolt-type 
connectors which are taped securely 
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DETAILED DRAWING of direct burial cable splices shows method used to assure 


moisture-tight connections. 


(A) shows how the 91-ft sections of heating cable are 


spliced to one of the three phases carried by the 3-1/C direct burial lane feeders. 
(B) shows method used to splice 3-conductor direct burial home run feeder to three 


1/C, 3-phase heating cable feeders. 


and waterproofed to keep out mois- 
ture during concrete curing period. 
Where the feeder cables are run 
through concrete islands and under 
traffic control signal treadles, they 
are protected by lengths of con- 
duit. 

After mats are in place and all 
connections are made, the system is 
tested for continuity and grounds; 
then the concrete pour is started. 
When the concrete is screeded to a 
finished pavement level of 10 ins., 
the mesh wire mats holding the 
heating cables will be 8 ins. above 
sub-grade and 2 ins. below finished 
grade. The continuity and ground- 
ing test started earlier is carried on 
throughout the entire pouring and 
finishing process; and at no time 
before, during, or directly after 
the pour are men or heavy equip- 
ment allowed on the concrete. 

The equipment used for the test- 
ing operation is a home-made de- 


vice that consists of a 12-volt auto 
battery, a 0-2 ammeter (to check 
for open spots), 0.15 voltmeter (to 
check for grounds), and three mul- 
tiple position toggle switches (to 
check each phase of the 3-phase, 
208-volt circuit). The device will 
also be used to make yearly main- 
tenance checks. 

Each lane’s de-icing system is 
manually controlled by a 3-pole 
breaker which is switched on by an 
attendant when needed. 

Electrical contractors who _ in- 
stalled the job were the Main Elec- 
tric Co. and the Super Electric 
Construction Co., Chicago area con- 
tractors. Aside from the snow-re- 
moval system, other electrical equip- 
ment installed in the Tollways in- 
cluded plaza approach lighting, 
electronic toll collecting equipment, 
intra-plaza and inter-plaza radio 
communication, and a series of 
microwa e communication towers. 
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GOOD VISIBILITY is provided by special fluorescent Tronsformer Voults \ T Vg 
luminaires to help speed traffic over the Baltimore Har- \ 

bor Tunnel by-pass safely. Brightly lighted signs provide 

guidance at all interchanges (photo location 1). \ 


Lombard St--* 


_-Eastern Ave 


Transformer Vaults 
\ 





ROADWAY is uniformly lighted by four-lamp General 
Electric fluorescent luminaires installed 30 feet above the 
roadway, mounted on davit-type poles at 25-degree angle 
(photo location 2). 


Ventilation Bidg § f 


Tunne 


6,300'- 


Ventilation Bldg. >} 











LIGHTED APPROACHES to tunnel embrace 17 miles of 
roadway and interchanges (photo location 3). 





POWER for approach roadway lighting 
is distributed from ventilation build- 
ings, at each end of tunnel, to trans- 
former vaults along roadway at 4160 
volts, 3-phdse, over two sets of 3 No. 
4RR 5kv cables. 

Glen Burnie 





by Pass 
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“ West Approach Gov. Ritchie Highway ‘ 
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Urban By-Pass 
Highway Lighting 


Lighting of roadway, approaches and interchanges of new Baltimore City by- 


pass represents an important design factor of the $130 million controlled-access 


Baltimore Harbor Tunnel project. 


By Ernest F. Siegel, Chief Mechanical-Electrical Engineer, Green Associates, Inc., Baltimore, Md. 


OADWAY lighting represents 
Re important facet of the re- 

cently completed Baltimore 
Harbor Tunnel project. It contrib- 
utes directly to night driving 
safety. It provides good visibility, 
adequate lighting to offset the dis- 
tracting effects of background il- 
lumination, and accents and makes 
readily discernible points of en- 
trance and exit to the by-pass high- 
way. This project embraces a 6300- 
ft long twin-tube tunnel under the 
Patapsco River, 17 miles of road- 
way, 12 interchanges and 53 
bridges. It also provides a con- 
venient by-pass around the con- 
gested downtown area of Balti- 


more for all traffic between arteries 
leading north, south and west of 
the Monumental City. This by-pass 
cuts driving time through Balti- 
more from 55 minutes to less than 
12 minutes for motorists driving 
between Washington and Philadel- 
phia. 

Approaches to the Baltimore 
Harbor Tunnel are lighted to a 
maintained illumination level of 0.6 
footcandles. This illumination is 
provided by a total of 845 4-lamp 
6-ft fluorescent luminaires. 

Fluorescent luminaires were se- 
lected for this lighting project only 
after careful analysis of all types of 
roadway lighting equipment, and of 


the results obtained on other high 
speed roads. Fluorescent units have 
the advantage of low lamp replace- 
ment costs. Further, the 4-lamp 
luminaires selected make it possi- 
ble to feed two lamps in each lumi- 
naire from a separate circuit. This 
assures continuity of roadway 
lighting even if one circuit fails. 
It also permits operations at 50% 
of lighting intensity during periods 
when traffic density is light. 
Considerable study was given to 
the selection of luminaires and 
lighting standards. An effort was 
made to design a luminaire which 
would closely approximate units 
commercially availabie at that time, 
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Luminoires 


yet which would eliminate certain 
shortcomings which had been en- 
countered on these units. The final 
design provided a luminaire which 
is insect-proof, can be relamped in 
place with very little effort, is ad- 
justable in both the vertical mount- 
ing plane and by rotation about its 
central axis, can be mounted on 
davit-type poles without visible 
hardware, and can withstand 110- 
mile-per-hour winds. A_ special 
polyurethane foam gasket was de- 
veloped to seal the luminaires 
against moisture or insects. 
Great care was given to the de- 
sign of the lighting standards. 
From the outset a clear design 
tapered davit-type pole appeared 
desirable, in order to keep the light- 
ing equipment design harmonious 
with the modern appearances of 
this roadway. The special design 
standards finally adopted are ta- 
pered steel tubes, davit-type, with a 
curved section having a 12-ft radius 
and a mounting tenon attached tan- 
gentially at the end of this section. 
These standards were made and 
supplied by Union Metal Company. 
The special fluorescent luminaires, 
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supplied by General Electric Com- 
pany, are mounted at a height of 
30 ft above the roadway at an angle 
of 25 degrees from the horizontal 
to assure maximum efficiency in 
light distribution. 

Continuous lighting is installed 
on all roadways in urban areas 
where background lighting from 
homes or commercial illuminated 
signs exist which might affect the 
motorists’ vision. Where the road- 
way passes through rural areas, the 
lighting is limited to ramps and the 
roadway section in the immediate 
vicinity of interchanges. Under- 
passes are illuminated with single- 
lamp subway-type Crouse Hinds 
luminaires, mounted on the walls 
of piers. These units are fed from 
alternate circuits. Directional road- 
way signs are floodlighted by 
weatherproof fluorescent floodlight 
luminaires installed below and in 
front of the signs. 


Power for Lighting 


A preliminary economic study, 
embracing available power loca- 
tions and electric energy rates, was 


made to determine the most efficient 
and economical system for electri- 
cal power distribution for lighting. 
This study indicated that it would 
be advantageous to feed the light- 
ing from switchgear housed in the 
two ventilation buildings. These 
buildings are located one at each 
end of the tunnel proper and house 
the ventilation equipment for the 
tunnel, which requires a_ large 
amount of power. This method of 
servicing the roadway lighting 
loads permitted primary metering 
and operation at minimum power 
rates. Power to the ventilation 
buildings is brought in by the Balti- 
more Gas & Electric Company 
(local electric utility company) 
from four separat feeder loops, 
thus assuring reliability of service. 
In addition, by feeding the lighting 
load from the two ventilation build- 
ings, control of the lighting instal- 
lation for the entire project from 
two points was made practical and 
possible. 

Power for lighting is distributed 
from the ventilation buildings at 
4160 volts 3-phase, using No. 4 di- 
rect buried cable in trenches paral- 
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leling the roadways. Where cables 
cross the road, or where installed 
in structures, they are encased in 
asbestos cement conduits. On all 53 
structures on this project, the oper- 
ational as well as spare conduits are 
carried in the parapet walls with 
pull and connection boxes installed 
in the parapets. 

Transformer vaults, located on 
slopes at the side of the highway 
and spaced approximately one mile 
apart, are used to reduce the volt- 
age from 4160 volts, 3-phase pri- 
mary, to 480 volts, 3-phase second- 
ary. These vaults are equipped with 
cutout switches, and fused branch 
circuit cutouts, to permit isolation 
of any one of the secondary cir- 
cuits. No. 6 direct buried cable is 
used to distribute 480-volt power 
to the lighting standards. Each 
lighting standard is equipped with 
two 2-lamp ballasts, mounted in the 
four-lamp luminaire, and each bal- 
last is fed from a different circuit. 
Manual circuit breakers located in 
each of the ventilation buildings 


permit the operators to switch off 
two lamps in each luminaire over 
the entire roadway lighting system. 

The complete roadway lighting 
system is turned on automatically 
by a time switch controlled by 
astronomic time clocks, and the con- 
trol circuits are further arranged 
for future installation of photo- 
electric controls. 

This roadway lighting installa- 
tion consists of 845 standards and 
luminaires. These required a total 
of 590,000 ft of No. 4 high-voltage 
and a total of 895,000 ft of No. 6 
low-voltage cable. A continuous 
ground network consisting of 175,- 
000 ft of bare No. 6 copper wire, 
ground rods, and accessories con- 
nects all electrical equipment of the 
installation. 

The results of this roadway light- 
ing, as observed to date, have been 
most gratifying. Light distribution 
is uniform, and despite the rela- 
tively low lighting intensity of 0.6 
footcandles, the visibility is excel- 
lent. Where sections of the roadway 


lighting start or stop, the spacing 
between poles is graduated so as to 
guide the motorist carefully in or 
out of the illuminated area. The 
opinion has been expressed that 
this roadway lighting installation 
will play an important role in keep- 
ing the number of accidents on this 
high-speed road facility at a low 
rate. 

The J. E. Greiner Company, Bal- 
timore, were general consultants 
for this project, and Green Associ- 
ates, Inc., designed and specified 
the roadway lighting system. The 
roadway lighting and electrical dis- 
tribution system installation work 
was done by three different electri- 
cal contracting firms, under three 
separate contracts. These firms 
were: H. A. Harris Co., Baltimore, 
Lovette Electric Co., Durham, N. C., 
and American Electric Co., Wash- 
ington, D. C. The cost of this light- 
ing and related electrical work was 
about 1.3% of the total project cost, 
not including electrical work for the 
tunnel proper. 





LIGHTING For Baltimore Harbor Tunnel 


Two continuous rows of single-lamp fluorescent 


luminaires were used to light each tube of the 6300-ft 
long twin-tube Baltimore Harbor Tunnel, which runs 
under the Patapsco River in South Baltimore. 
rows of luminaires are mounted one on either side of 
the tunnel ceiling, near the tunnel wall. 

Each luminaire contains two 6-ft T8 slimline 


These 








lamps, installed end-to-end in a 2-in. diameter pyrex 
tube, and a 2-lamp transformer. Luminaires are 
12 ft 6 ins. long, and are run continuous. The Pyrex 
tubes are 12 ft long, and are sealed in the transformer 
housing at each end to permit lamps, contact springs, 
insulators and contacts to be enclosed in a single 
member. 

Power is supplied to the tunnel luminaires by series 
circuits, which incorporate saturable core reactors 
arranged to vary the lamp current over a range of 
from 100 to 450 ma. This makes it possible to vary the 
lighting level throughout the tunnel to meet varied 
requirements. On bright days lamps near the tunnel 
entrances are operated at 450 ma, or full intensity, to 
minimize the contrast between bright outdoor illumi- 
nation and the lower lighting intensities within the 
tunnel, and to aid motorists in adapting their vision 
to the lower intensities. On dark and overcast days, 
lamps at tunnel entrances are operated at a medium 
current value, and during the night this current is 
further reduced to 100 ma. 

The Baltimore Harbor Tunnel, owned and operated 
by the Maryland State Roads Commission, was de- 
signed, specified and constructed under a separate 
contract from the controlled-access approach road- 
ways and interchanges. The Greiner Company of 


a 

LIGHTING in the two-tube tunnel under the Patapsco River, 
link of the Baltimore Harbor urban by-pass, City of Baltimore, 
consists of two continuous rows of 6-ft T8 slimline lamps in 
fluorescent tunnel luminaires mounted on the tunnel ceiling, 
one row on each side of each tunnel. Lamps are operated on 
series circuits at variable currents ranging from 100 ma to 
450 ma. 


Baltimore were engineers for this project, with Sing- 
stad and Baillie, New York, as special consultants. 
The tunnel lighting equipment was supplied by the 
Simes Company, College Point, N. Y. The electrical 
work was done by Nager Electric Co., Brooklyn, 
N. Y., and Keystone Engineering Corp., Philadelphia, 
Pa., electrical contractors. 





ELECTRICAL CONSTRUCTION AND MAINTENANCE ... MARCH, 1959 


91 











WILLIAM J. WHEELER, SR. president of The Maintenance Co. 


The Maintenance Co., Inc., begins 


A New Era of 
Electrical Service 


in new surroundings 


One of New York’s first service organizations has begun its 62nd 


year of electrical operations in a new plant with vastly improved 


repair and maintenance facilities. 


since 1897, The Maintenance 

Co., Inc., began operations this 
year in a new large building in 
Long Island City. After 37 years 
in Midtown Manhattan, with elec- 
trical and mechanical shops and 
stockrooms spread over five floors 
and with truck movements plagued 
by ever-increasing traffic conges- 
tion, the company is now located 
with all its operating departments 


A PART of the New York scene 
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at street level, with two truck bays 
for convenient loading and unload- 
ing of vehicles. Geographically, the 
new site is resulting in faster serv- 
ice because of ready access to new 
main arteries of travel and trans- 
portation via bridges, tunnels and 
highways to all points in the New 
York Metropolitan area, important 
to any operation involving elevator, 
motor, communications, air condi- 
tioning and refrigeration mainte- 


nance and repair. Additional opera- 
tions include elevator control and 
device manufacturing, wiring for 
light and power, specialized con- 
sulting engineering service, and in- 
dustrial plant layout and moving. 
President William J. Wheeler, 
Sr., now in his 41st year with the 
firm, is assisted in overall direction 
of the company by his sons, vice 
presidents William J. Wheeler, Jr., 
and Richard M. Wheeler. Respons- 
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FLOOR PLAN of shop area. 





ELECTRIC SHOP RECEIVING DEPOT. 
Equipment is held here after unloading 
from trucks until repair operations begin, 
while waiting for parts, or between phases 
of repair or assembly 


ibility within the shop is assumed 
by a shop superintendent; indivi- 
dual working foremen of the motor 
and machine shops report to him. 

The main floor of this new facil- 
ity is laid out to handle efficiently 
the flow through the shop of equip- 
ment to be repaired. Unloaded from 
trucks in ramps completely inside 
the building, equipment is appro- 
priately tagged, stacked on pallets, 
and moved by hand lift trucks to a 
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Generous aisle space facilitates 
movement of equipment from truck ramps through entire 
shop. Ten-ton elevator permits unloading of large equipment 
at truck-bed level for direct delivery to shop area where work 
is to be performed. Previously, where operations were spread 


SHOP LAYOUT 


shop area. 


ELECTRIC BAKING OVEN, rated at 35 
kw, is located adjacent to varnish and 
epoxy resin dip tanks. Flat car on rails 
permits easy loading. Mainco also has 
facilities for Class H rewinding. 


special area designated as the re- 
ceiving depot. Paperwork is initi- 
ated in the main office which, with 
the executive offices, occupies the 
second floor. Trouble or work to be 
done is noted, where indicated by 
the customer; otherwise it is in- 
spected or tested and instructions 
added to the worksheet. 

The machine shop handles ma- 
chining or blacksmith work 
quired in connection with 


re- 
repair 


out over several floors large motors, and generators had to be 
completely repaired in the first-floor machine shop, weight 
and size preventing their being moved to appropriate areas. 
Bridge crane system handles work in progress within each 


BURN-OUT OVEN which completely dis- 
integrates insulation without direct flame 
is loaded by means of track-mounted 
dolly. The new oven is being tested as a 
replacement for the open gas flame method. 


activities, industrial millright work 
originating from elevator mainte- 
nance, and considerable work not 
basically electrical in nature. The 
blacksmith shop adjacent to the ma- 
chining area is equipped to handle 
operations such as metal spraying, 
babbitting, and gas and electric 
welding. 

To keep abreast of current devel- 
opments and insure highest quality 
work in all its operations, the com- 
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MOTOR REPAIR ond testing area provides generous floor BLACKSMITH SHOP has provisions for gas and electric weld- 
space for handling of large motors and generators. Machine ing and forging, babbitting, and metallizing. Armature shaft 
hop is in background is being metallized here. 


COIL WINDING department handles magnets and solenoids SPARE MOTORS and components are stored for use as direct 
as well as all motor armature and stator work required for replacements for customers’ equipment or on a temporary 


repair activities 


loan basis until repairs on like equipment are completed. DC 


armatures in foreground are elevator motor spares 


TEST EQUIPMENT located along one wall includes (left) a small dynamometer for 
motors up to 3 hp, a panel providing a variety of voltages plus facilities for hy-pot 
testing, and (right) a large dynamometer for motors of 5 to 50 hp. Partially visible 
at extreme left is dynamic balancing equipment 


pany maintains a continual training 
program, covering such topics as 
elevator and electrical mainvenance 
and industrial electronics, as well 
as special basic classes for helpers 
and new employees. 

Accompanying photos show some 
of Mainco’s facilities in their new 
surroundings. President Wheeler 
believes the new plant will aid ma- 
terially in furthering the company’s 
long-established principles of 
fundamental policy: (a) integrity 
must never be compromised; (b) 
service must be directed toward 
genuine preventive maintenance 
assuring uninterrupted, economical 
operation of equipment; and (c) 
the company must be first in antici- 
pating new dimensions in mainte- 
nance service in step with the com- 
ing new era of technical progress. 
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FLUORESCENT 


lamps in General Electric 


floodlights provide a uniform intensity of 10 
footcandles without spill light into adjacent 
areas on two outdoor tennis courts at the 


Tucson (Arizona) Racquet Club. 


Fluorescent Lamps Provide 


Tennis Court 
Floodlighting 


at Tucson Racquet Club 


NEW floodlighting technique 
A was used to light two outdoor 
tennis courts recently at the 
Tucson (Arizona) Racquet Club. 
Believed to be the first installation 
of its type, it consists of continuous 
rows of single-lamp fluorescent 
floodlights, with one row on either 
side of each court, two rows to 
each of the two courts lighted. 
Each cogtiguous row consists of 
six General Electric double 8-ft 
Fluorofiood fluorescent luminaires, 
installed end-to-end, and suspended 
25 ft above ground on a 120-ft span 
catenary between two 30-ft high 
steel poles. A single row (Type A) 
is used on the outside of each of 
the two adjoining courts, and a 
double row (Type B), consisting 
of two single rows installed back- 
to-back, is installed on the center 
line between the courts. This ar- 
rangement provides a_ uniform 
lighting intensity of ten foot- 
candles over the entire playing 
area of each court. 
Each floodlight is equipped with 
a single 96T12CW/RS high output 
General Electric lamp, and operated 
from a two-lamp ballast (one bal- 
last for two floodlights). Electric 
power is supplied by a 3-phase sys- 
tem, with each third 2-lamp ballast 
connected to the same phase. This 
hook-up completely eliminates 
stroboscopic effect. 
The six poles used are each 34 


ELECTRICAL 


ft long, with 4 ft set in a concrete 
base. These poles consist of a 21-ft 
section of 34-in. o.d. steel pipe, a 
114-ft section of 3-in. 0.d. steel pipe 
telescoped 30 ins. inside the 34-in. 
size, and a 54-ft section of 24-in. 
o.d. steel pipe telescoped 18 ins. 
inside the 3-in. size. Catenaries for 
the two single rows of floodlights 
are @-in. 7-strand common steel 
wire; and for the double row of 
floodlights, 4-in. size common steel 


FLOODLIGHTS were installed in single con- 
tinuous fow (Type A) on outside of each 
court, and in double (Type B) continuous 
row between courts. 


UNIT for one lamp is complete with junc- 
tion boxes for direct mounting to standard 
34-in. conduit. 


CONSTRUCTION AND MAINTENANCE . 


The total connected load per 
court is 2.95 kw, which provides 
an intensity approximately equal to 
that of eight 1000-watt conven- 
tional incandescent lamp _flood- 
lights. If used four hours per 
night, this means a saving of 20.2 
kwhr per night per court. 

An important feature of this in- 
stallation is that practically all of 
the light is directed to the playing 
area of the courts, with almost none 
falling outside the “foul” area. 
This was important on this instal- 
lation since the Tucson Racquet 
Club is located in an area where it 
was desirable to prevent spill-over, 
or light glare, on adjacent property. 

Initial reaction to the new form 
of lighting for night play on these 
outdoor courts has been very fa- 
vorable, according to Boyd M. 
Morse, Racquet Club president. He 
quotes one authority, Adrian Quist 
of Australia, as saying that this 
fluorescent floodlighting system is 
“far better than conventional flood- 
lighting for night tennis’. 












































LIGHTING LAYOUT for two outdoor courts 
consists of 12 two-lamp fluorescent flood- 
lights per court, installed 25 feet above 
ground at either side of court in continuous 
rows, 
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Modern electrical construction demands... 


Safe Transporting 
of Heavy Equipment 


Detailed planning and careful handling procedures—essential to safe and economical 
transporting of heavy electrical equipment—backed successful transportation of a 


200-ton generator stator to a power plant in Somerset, Mass. 


By R. M. Woed, Construction Manager Stone and Webster Engineering Corp., Boston, Mass. 


power generating equipment is 

an exacting phase of electrical 
construction necessitating long term 
planning and careful execution. The 
story behind the recent successful 
shipment, unloading and setting-in- 
place of a 200-ton generator stator 
is typical of the special attention 
required for this type operation. 

This stator will form a part of 
a 100-kw extension to the Somerset 
Generating Station of Montaup 
Electric Company designed and now 
under construction by Stone & Web- 
ster Engineering Corporation at 
Somerset, Mass., on the west bank 
of the Taunton River opposite the 
City of Fall River. The turbine- 
generator unit was manufactured 
by General Electric Company in 
Schenectady, N. Y., and is designed 
for an electrical rating of 147,058 
kva, 3-phase, 60 cycles at 15.5 kv. 
The unit is being erected by Stone 
& Webster personnel under the di- 
rection of manufacturer’s represen- 
tatives. 


T= movement and handling of 








Planning 


Soon after the order for this unit 

was placed in May of 1956, Stone 

& Webster, in collaboration with 

General Electric Company, started 

making plans for its transportation 

from Schenectady and its installa- 

; tion at the station site. Although 

ao Si ee ee there is no direct rail connection to 

200-TON STATOR is loaded onto the lighter ‘‘Catskill’’, at Jersey City, for sea voyage Somerset, a study of existing trans- 
to Massachusetts. J. R. P. Perry, N. Y. district chief inspector for Stone and Webster portation methods and facilities re- 
and Paul Couillard, General Electric Company, watch as floating derrick makes vealed that with the exception of 
transfer from railroad flat. the generator stator all components 


%6 ELECTRICAL CONSTRUCTION AND MAINTENANCE .. . MARCH, 1959 





UNLOADING OPERATION at dock in Massachusetts begins with floating derrick 
lifting stator from the lighter which is against the dock. When the stator was 
clear of lighter, the lighter was removed and the derrick was moved into the dock, 


with the stator suspended in the air. 


of the unit ranging in weight up to 
50 tons could be forwarded by rail 
to within a reasonable trucking dis- 
tance of destination and, therefore, 
presented no serious problem. The 
stator, however, with overall di- 
mensions of 14 ft high by 13 ft wide 
and 23 ft long was too large for 
clearances provided by eastern New 
England railroads and was too 
heavy for trucking over highways 
leading to the plant. With through 
shipment overland ruled out, a par- 
tially water-borne routing was 
necessary. 

The layout of the Somerset Sta- 
tion is such that docking facilities 
are located at the south end of the 
building whereas the point of in- 
stallation of the new turbine gener- 
ator is at the exteme north end. If 
the stator were landed on the exist- 
ing dock, there still remained the 
problem of transporting it to its 
final location on a concrete support 
35 ft above the ground floor of the 
turbine room and at the opposite 
end of the building. 

Some consideration was given to 
construction of another dock near 
the north end of the building from 
which the load could be moved on 
rollers into the building and raised 
to the level of the turbine support 
by jacking and cribbing. The cost 
of dock construction and the neces- 
sary dredging of a channel, added to 
the fact that the dock would be of 
no material value to the plant in 
the future, made this alternative 
economically unsound. Also ruled 
out because of road grades, clear- 
ances and underground structures 
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was the possibility of trucking the 
stator from dock side to the north 
end of the building. 

The only remaining alternative 
was to move the unit on rollers a 
distance of approximately 250 ft 
from the dock into the south end 
of the building, under the station 
crane and from there overhead the 
entire 400-ft length of the building 
to the turbine support—passing, en 
route, over one of the previously in- 
stalled generating units. However, 
the existing station was equipped 
with a single bridge type crane of 
100-ton capacity, obviously inade- 
quate for the lift required. 

Engineering studies of the de- 
sign of crane runs and supporting 
steel, a part of which was erected 
in 1925-26, as well as the crane 
power supply established the feasi- 
bility of installing a second crane 
of 100-ton capacity. Considering 


: a 


BALLASTED DERRICK lists heavily under 
tremendous weight of the stator, as trans- 
fer is made from lighter to cribbing 
arranged on dock in Massachusetts. 


the fact that two cranes of this ca- 
pacity, operated in tandem, could 
handle the stator for the new unit 
as a single lift, plus the advantage 
of having additional facilities avail- 
able for future plant maintenance, 
justified the cost. A second crane 
was, therefore, incorporated in the 
station planning and had been pur- 
chased and installed while the tur- 
bine generator unit was still in the 
early stages of manufacture. 

It had been determined that rail 
transportation of the stator was 
feasible from Schenectady to the 
Jersey City waterfront. A special 
heavy duty flat car belonging to the 
Reading Railway System was sched- 
uled for this leg of the journey. 
Several months prior to shipment, 
arrangements were made with Mer- 
ritt, Chapman & Scott Corporation 
to transport the unit by lighter to 
Somerset. 





CAUTION TO ESTIMATORS 


Because modern electrical construction so frequently involves transporting 
and handling of heavy equipment, proper consideration of such handling 


should be made in the electrical contractor’s estimate of his job. 


In many 


cases, the size and/or nature of equipment will require the services of an 


expert rigger to assure safe, efficient handling. 


In other cases, there may 


be special work procedures that the contractor's mechanics must follow. 
Careful planning and detailed arrangements must be made for all handling 
of heavy equipment. And the estimator must fully account for the cost of 


all such special work. 


Failure to plan for properly moving and lifting heavy 


equipment can result in interrupted job progress, excessive cost of haphazard 
handling, damage to equipment, life hazards to personnel and even law 
suits against the contractor. The story here presents a case study in planned 
movement of heavy equipment, with all details mapped out and cost- 
accounted for in advance of the actual job. 


The Editor 
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ride the rollers. 


BLOCK-AND-TACKLE arrangement is used to pull stator into 
the building. As each pull is made, the rollers are moved from 
back to front to provide continuation of movement. 


Handling Details 


In the meantime, plans were be- 
ing made for receiving the unit and 
for its subsequent handling. De- 
signs were completed by Stone & 
Webster engineers for a 28-ft 
long, 7-ton equalizing beam to 
spread the load between the two 
station cranes. Two-inch diameter 
wire rope slings were selected as 
they were available and, when ar- 
ranged in eight parts, provided an 
ample factor of safety for the 
weight involved. 

Preparations at the plant site 
were directed by L. T. Larsen, 
superintendent of construction for 
Stone & Webster Engineering Cor- 
poration, assisted by Dewey Hines, 
an experienced rigging supervisor 
who had been transferred to Som- 
erset from other work of the com- 
pany in anticipation of this opera- 
tion and other rigging required in 
power plant construction. Timber 
cribbing was prepared to receive 
the stator and timbers for runways 
were assembled. Rollers were fabri- 
cated from lengths cf 4-in. steel 
pipe filled with concrete. Fabrica- 
tion of the equalizing beam was ar- 
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ROLLING OPERATION by which stator is moved into the 
generating plant makes use of concrete-filled, steel pipe sec- 
tions for rollers. The generator sits on wooden stringers which 


ranged for, and slings were deliv- 
ered at the site. 

The 100-ton station cranes were 
thoroughly inspected by the manu- 
facturer’s engineers, in preparation 
for the 212-ton lift, the 12 tons 
above the stator weight contributed 
by the equalizing beam and the 


slings. And the crane hooks were 
magnafluxed as a _ precautionary 
measure. 


The Trip 


On June 26, 1958, the stator was 
loaded on its special flat car in Gen- 
eral Electric Company’s Schenec- 
tady plant, and the enforced slow- 
speed trip to Jersey City began. On 
July 21, the stator was lifted from 
the car by the 240-ton derrick of 
Merritt, Chapman & Scott’s “Mon- 
arch”, largest floating unit on the 
east coast, fresh from drydock and 
with rigging rereeved and equip- 
ment overhauled. After the stator 
openings were sealed for the voy- 
age, the Monarch’s derrick low- 
ered the load to the deck of the 
lighter “Catskill” where it was se- 
cured in position by timber and 
steel bracing. 





The sea voyage across New York 
Bay, the East River and through 
Long Island Sound to Mt. Hope Bay 
was shrouded in fog but was other- 
wise uneventful for the two derrick 
vessels and their radar-equipped 
tugs. The convoy entered the Taun- 
ton River during the evening of 
July 23, but as the fog still per- 
sisted, the vessels tied up at Fall 
River for the night and moved early 
the following morning across the 
river to Montaup Electric Company 
dock where the crew immediately 
started removing the stator brac- 
ing. 

The Monarch’s big stick began 
the lift shortly before noon and 
raised the stator to the maximum 
height permitted by the rigging. 
The steep inboard list caused by the 
heavy eccentric load was partially 
trimmed by filling the outboard bal- 
last tanks which also sufficiently in- 
creased the height of the load to 
permit its clearing the bow of the 
Catskill. 

With the load suspended, the 
Monarch was moved past the Cats- 
kill and maneuvered into the dock 
where she was spotted to land the 
stator on the cribbing below. By 
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EQUALIZING BEAM is used to distribute weight of stator be- TWO CRANES carry suspended stator down length of building 
tween two station cranes during lifting and movement of to other end, where it is to be set in position. 

stator within the building. Heavy cables form sling to support 
the stator from the equalizing beam. 


5 o’clock, the Catskill and the Mon- 
arch were on their way back to 
New York. 


In the Building 


Inside the building, the two 
cranes were linked together by pin 
connections previously prepared. 
The equalizing beam was attached 
to the crane hooks and the main 
slings rigged to the beam and stator 
lifting trunnions. Portable tele- 
phones were connected by flexible 
cables between the two crane cabs 
and the supervisor on the floor. Vis- 
ual signals were considered inade- 
quate for the precise and instan- 
taneous coordination required. 
Crane manufacturers’ engineers 
rode the cabs during operations. 

The actual lift in the station, the 
overhead movement to the founda- 
tion and the final setting of the 
stator on the foundation plates was 
carried out without incident. The 
careful planning and scheduling 
that had begun two years earlier, 
combining construction know-how 
with the special skills of engineers, 


traffic men, expediters and crafts- jy POSITION, stator is lowered onto its permanent foundation. The driving turbine 
men, really paid off. will occupy the area in the foreground. 
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Display Fiexibility with 


Harlo Electric Supply’s fixture showroom in Chicago, designed by G & M 


Electric, combines multi-outlet raceways in flush continuous channels; adds 


plug-in convenience to rigid supporting medium. 


cal facilities, incorporating a 

unique fixture display tech- 
nique, highlighted the remodeling 
of Harlo Electric Supply Com- 
pany’s fire-gutted headquarters on 
Chicago’s west side. With efficient 
operation and customer service in 
mind, Harlo management added 
such plus values as conveyorized 
material handling, air conditional 
comfort, and product display flex- 
ibility. 

Since an important part of 
Harlo’s operation is the sale of com- 
mercial and residential fixtures to 
contractors, architects, engineers 
and builders, owner L. S. Levin 
focused attention on the ceiling de- 
sign of the 2400-sq-ft showroom 
and 1200-sq-ft office area where 
more than 500 types of lighting 
units were to be on display. What 
TRIPLE-TIER CEILING in showroom has parallel continuous flush slots for support he wanted was an esthetic, func- 
and connection of display fixtures. Slot lines make interesting ceiling pattern. tional and flexible method of sup- 
porting and energizing fixtures 
with the added convenience of 
quick, easy replacement to vary 
display patterns. Hence, he com- 
missioned electrical engineer Mor- 
ton Gooze (G & M Electrical Con- 
tractors, Chicago) to work with 
architect Bernard Krauss to de- 
velop a suitable system. All elec- 
trical work was installed by Grand 
Electric Co., Chicago. 

Net result of this collaboration 
was the installation of a suspended 
acoustical tile ceiling (three tiers 
in showroom area) incorporating 
flush continuous channel fixture 
supports containing plug-in circuit 
and control facilities. Gooze’s 
basic design consists of parallel 
rows (on 2-ft centers) of 12-in. by 
2ys-in. continuous channel framing 
members rod-suspended flush with 
the ceiling line and running from 
front to back of the area involved. 
Rods are supported by lateral chan- 
CEILING CHANNELS ore rod supported from roof structure: have flexible conduit nels (18-in. by 18-in.) mounted to 
connections to branch circuit system; prcvide rigid support medium bar joists or Flexicore slab as re- 


cx ci convenient electri- 
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Piug-in Ceiling Channels 
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SECTION THROUGH ceiling channel showing internal connections to raceway receptacles and relative position of component 


parts of unique ceiling design. 





PIGTAIL RECEPTACLES in wall outlet boxes, shown here by 
Harlo’s L. S. Levin, provide plug-in convenience for bracket- 
light display. Pigtails fold back into box after connection. 


quired by structural conditions. 
The T-bars of the separately sus- 
pended ceiling grid hug and effec- 
tively conceal the parallel channels 
to present an interesting ceiling 
pattern. Fixture-mounting flexibil- 
ity is provided by continuous slots 
of the ceiling channels. 


Plug-In Features 


To provide the desired conven- 
ience of connecting and disconnect- 
ing display fixtures, engineer 
Gooze simply added predetermined 
lengths of conventional multi-out- 
let metal raceway to the inner web 
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mer switch (arrow) 


of the ceiling channels. Circuit re- 
ceptacles (for fixtures) are located 
on 3-ft centers with a pair of switch 
receptacles between to control in- 
dividual fixtures. Special fixture 
hangers were developed to fit the 
channel. Conventional pull-chain 
switches are mounted in duplex 
fashion on 14-in. wide metal plates 
which bridge the ceiling slots. Fix- 
tures and their switches are simply 
plugged into their respective re- 
ceptacles. 

The overall ceiling design com- 
bines sturdy, yet flexible, fixture 
supporting facilities with a 3-ft by 
2-ft grid of concealed receptacles 








LIGHTING PANEL, one of two 12-circuit units for showroom, 
is inconspicuously located in appliance display endwall. Dim- 


controls recessed lighting display. 


in a single system that blends with 
the basic architectural treatment 
of the area. 

A similar technique was used in 
the office area. Here, in an office 
atmosphere, customers can now see, 
study and compare the illumination 
provided by the variety of com- 
mercial fixtures in use. If desired, 
fixture type or lighting pattern can 
be changed quickly and easily. 

Most of the channel wiring was 
done at ground level to simplify in- 
stallation. Exterior junction boxes 
and, where necessary, circuit ties 
were added to the top of the chan- 
nel. Completely assembled multi- 
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TYPICAL METHOD of suspending ceiling channels from bar-joist construction. Plug-in 
channels are on 2-ft centers; lateral supporting channels on normal 101-ft spacing. 
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Bor joist suspension method 





MAGNETIC CONTACTORS, in panel 
adjacent to service equipment, control 
feeders to six lighting panels. Each con- 
tactor is operated by a switch at build- 
ing front entrance. 





CONCEALED RECEPTACLES of multi- 
outlet raceway sections in channels pro- 
vide flexible electrical connections. T-bar 
grid (shown partially installed) supports 
acoustical tile ceiling. 


outlet raceway sections, including 
all control wiring, were bolted to 
the channel interior. After the in- 
dividual channels were in place, 
flexible conduit connections were 
made from the junction boxes to 
the branch circuit system. 

The plug-in technique was also 
applied to the bracket-light display. 
Approximately 100 flush outlet 
boxes are installed in the two walls 
of the showroom. Each box is 
equipped with a flat cord connector 
body on a pigtail. Fixtures are 
simply plugged into the connector 
and fastened to the wall. A series 
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CLOSEUP of finished ceiling channel sec- 
tion shows plug connections (1) for dis- 
play fixture and (2) its controlling pull 
switch. Slots and plugs are practically 
invisible from eye level. 


of switches in the wall panels con- 
trol the units. 


Master Control 


Master control of six lighting 
panels eliminates the time consum- 
ing chore of making the rounds 
each night and morning to turn 
circuits off and on or to operate 
the hundreds of pull and wall 
switches. Feeders to these panels 
are controlled by magnetic con- 
tactors in a panel adjacent to the 
600-amp, 120/240-volt, 3-phase, 4- 
wire service and distribution facili- 


SERVICE ENTRANCE is 600-amp, 120/ 
240-volt, 3-phase, 4-wire. Main dis- 
connect and CT’s are in cabinet at left; 
feeder breakers in panel at right are con- 
trolled by magnetic contactors. 


ties in the rear of the building. 
Remote operation of these panel 
contactors is centered in a six-gang 
switch panel conveniently located 
inside the front entrance to the 
building. The last person leaving 
the premises at night and the first 
one arriving in the morning merely 
flip six switches to energize or de- 
energize the 164 controlled circuits. 
The basic electrical system de- 
sign was predicated on a modern 
efficient business operation. And 
there is sufficient spare capacity to 
handle any anticipated increase in 
power and lighting requirements. 
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For isolated electrical systems . . . 


Select The Right 
Generator 


Here’s how to select the minimum generator rating required for 


industrial plant power supply—as determined by total connected 


load and starting cycles of larger motors—with methods of minimiz- 


ing combined cost of generator, motors and starters. 


By Charles .. Libby, Manager, Electrical Div., Fairbanks, Morse & Co., Freeport, Ill. 


frequently used in industrial 
plants, offices, and hospitals for 
standby or emergency power. In iso- 
lated locations, such equipment is 
also used to provide the primary 
source of power for an industrial 
plant, as shown in Fig. 1. In those 
installations, kw rating of the gen- 
erator and engine hp are determined 
by maximum continuous load, or 
lighting kw plus kw input to elec- 
tric motors. 
Total kva capacity of the isolated 
system is limited by alternator (ac 


B tee driven ac generators are 


generator) rating, as contrasted to 
the almost unlimited capacity of 
large network power supply sys- 
tems. The kva rating of an isolated 
industrial generating set must be 
sufficient to supply both continuous 
peak load kw at load power factor, 
as well as instantaneous starting 
kva requirements of each motor in 
the plant. See Table I, Secs. 1 
and II. 

Maximum instantaneous drop in 
terminal voltage of industrial gen- 
erating sets usually occurs during 
motor starting. Thus maximum 





FIG. 1—Primary source of electrical power for industrial plant equipment 
includes: 360-hp, 514-rpm, 2-cycle dual fuel diesel engine with governor, 
direct connected to engine-type, 300-kva, 265-kw, 4-wire, 3-phase, 120/ 


208-volt ac Fairbanks-Morse generator and exciter. 


Switchboard in back- 


ground mounts circuit breakers and voltage regulator as well as feeder 
meters. Panel on left automatically meters natural gas fuel, monitors en- 
gine temperatures and lubrication system and transfers engine to fuel 


oil operation in emergency. 
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voltage variation acceptable to the 
user is a major factor in determin- 
ing required ratio of alternator 
rated kva to connected motor hp 
load. Voltage variation in excess of 
5% rated voltage which occurs even 
occasionally will cause noticeable 
light flicker and may be objection- 
able. As shown in Table 1 Sec. III, 
when light flicker need not be con- 
sidered, voltage variation less than 
25% will be satisfactory in most 
industrial applications. 

Starting kva/hp may be varied 
over a range of 5 to 1 by selecting 
motor design and starter type as 
shown in Table 2. The effect of mo- 
tor starting kva on voltage varia- 
tion may be minimized by: 1) re- 
ducing kva/hp, or 2) isolating the 
motor to be started. Isolation may 
be accomplished electrically, mag- 
netically, or mechanically as shown 
by the upper half of Fig. 2. 

Starting power factor of most 
polyphase electric motors is so low 
that only a fraction of the alter- 
nator capacity is available to sup- 
ply the peak kva required at that 
instant. Percent available capacity 
is indicated in Table 38, 

In selecting an alternator rating, 
average and peak kw requirements 
of load must be correlated with: 1) 
average plant power factor, 2) types 
of motors and starters required, 
and 3) maximum voltage variation 
acceptable during motor starting. 


Generator Characteristics 


Standard ac generators discussed 
here are rated 5-500 kva, 80% pf, 
and are equipped with exciters and 
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P startin 
4-wire feeder To 3 balanced 120-volt single phase 9 
120/208-volt offices circuits for factory lighting ee 


FIG. 2—-Single line circuit diagram of typical generating set 
which supplies isolated factory with power. 
are shown, plus balanced lighting load. Smaller squirrel cage 
induction motors, not shown, use across-the-line or reduced- 
Alternate methods of starting large loads 
which are described will minimize required alternator kva 
and reduce voltage variation during load cycles. For instance, 


voltage starters. 


voltage regulators. It is assumed 
that nameplate rated field current 
(excitation) is not exceeded at any 
load. 

Ratings of alternators include: 
nameplate full load power in kw, 
apparent power in kva, current in 
amperes, and power factor (ratio 
kw/kva) for operation at a speci- 
fied terminal voltage and frequency. 
Nameplate rating of the alter- 
nator is related to nameplate hp of 
the driving engine so that load in 
excess of alternator rated kw will 
overload its prime mover. However, 
unless load kva also exceeds alter- 
nator rating, it will not cause 
overheating of the alternator. Con- 
versely, a load in excess of alter- 
nator kva rating which is not in 
excess of its kw rating will over- 
load the alternator but not the 
driver. 

Output frequency of a single gen- 
erator is fixed by driver speed which 
in turn is maintained by the driv- 
er’s governor. Generated voltage is 
determined by generator speed 
(constant) and excitation. Excita- 


Only larger motors 


engine-generator. 


tion is controlled by an automatic 
voltage regulator, a field rheostat 
or both. Generator terminal voltage 
is ideally a constant, when carrying 
a steady load which does not exceed 
its kva rating, due to the action of 
the voltage regulator. 


Connected Load 


Kw rating of the alternator (and 
hp rating of the driver) is deter- 
mined by the peak continuous load. 
In an existing installation, average 
and peak loads may be measured by 
recording instruments. The 24- 
hour records for a typical week of 
operation, including kw and kva or 
kw and pf, will supply necessary in- 
formation. 

In a projected installation, antici- 
pated load may be estimated from 
connected load as indicated in Table 
I Sec. I. For estimating purposes, 
maximum continuous load for the 
average industrial plant may be 
assumed to be 60 to 80% of con- 
nected motor load and 90 to 95% of 
connected lighting load. Duty cycle 
of static loads must be estimated. 


the required starting kva of the generator on the flywheel 
M-G set can be reduced if the ‘driving motor” is slip-ring type. 
This would reduce the size of the generator on the M-G set 
but would not reduce the load on the main engine-generator. 
Or, the use of a slip-ring motor on the M-G set would reduce 
its starting kva and would reduce the required kva of the main 


For example, electrical heating load 
may average as high as 80 to 100% 
of connected load during working 
hours, as may electrolytic process- 
ing loads. Welding loads, however, 
are usually very intermittent. 
Average kw motor load may be 
estimated on the basis of motor effi- 
ciency. For 1800-rpm motors, as- 
sume 0.8 efficiency for 2-hp motors 
and smaller, 0.85 for 3 to 10-hp and 
0.9 for 15-hp and larger. Kw input 
to fully loaded motors may then be 
calculated from motor rated hp as 
kw = hp x 0.746/efficiency. 
“Initial” load, which exists at the 
time any motor is started, equals 
maximum kw (or percent generator 
rated kw) carried by the system at 
that time. Initial kva then equals 
initial kw divided by plant pf. In 
the average industrial plant, pf 
usually ranges from 0.70 to 0.90. 


Available Capacity 


Available alternator capacity is 
that portion of the alternator kva 
which may be effective in starting 
additional motors (representing a 
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TABLE 1—Connected Load Characteristics 


1. Amplitude of Connected Load (specify each subtotal 

A to E) 

A. 110-volt lighting—kw and percent unbalance 

B. Static Loads (including heating, welding, electrolytic) — 
total kw, single or 3-phase, hours per day in service 

C. Induction Motors (list squirrel cage and slip ring sep- 2 
rately)—total hp, subtotal hp over 50 hp, 15-50 hp, 
3-10 hp, under 3 hp. 3 

D. Single-Phase Motors (list capacitor start, split phase, 
repulsion-induction separately) —total hp, subtotal over 
5 hp, 1-3 hp, under 1 hp 

E. Synchronous Motors—identify each by hp, rpm, power 
factor. 


lll. Maximum Allowable Voltage Variation (identify A 
and B) 
A. Classify Lighting Quality Requirements. 
1. Light flicker not permitted in plant or office at 
any time; or 
. Light flicker not permitted during certain hours 
(specify); or 
. Lighting quality not a factor; maximum voltage 
variation of 25% is acceptable during working 
day. 
B. Classify Initial Load Requirements 
1. Starting sequence and starting time of each motor 
is random and unpredictable; or 
2. Largest motor always started before working day 


I. Amplitude of Fluctuating Load (Identify A and B) begins with 10% or less initial load (no motors) 


A. Larger* 
1. 


2. 


Polyphase Motors, identify each as follows: 
Describe Application—motor rating, type of motor 
and load, number of identical units. 

Classify motor starting cycle—frequent or cyclical, 
infrequent or occasional, once a day before work- 


. Larger* 


and runs all day; remaining motors start at 
random; or 

motors, which are identified above as 
starting once a day, each use preselected? start- 








ing day begins. 


B. Pulsating or reciprocating loads—identify each by: 
working strokes per minute, motor hp, motor starting 


cycle (see above) 


* Larger motor hp ratings are those at least 20% of largest motor 


hp rating. 


ing sequence; remaining motors start at random. 


+ Preselected starting sequence requires Ist motor (usually largest 
motor) to start before working day begins and with 10% or less 
initial load including only static (no motor) loads. Other large 
motors which start before working day begins are scheduled in 
order of decreasing hp. Each motor in preselected starting sequence 
runs continually through day. 





very low pf load). Unused capacity 
is the numerical difference between 
alternator rated kva and initial load 
kva, when generator pf is approxi- 
mately equal to pf of initial load. 
Kva available alternator capacity, 
measured as a percent of unused 
alternator capacity, may be calcu- 
lated from Table 3 

For example, a generator rated 
100-kw, 125-kva 0.80 power factor 
is half loaded when carrying an ini- 
tial load of 50 kw, 624 kva, at 0.80 
power factor. Its unused capacity 
is therefore 624 kva. Alternator 
capacity “available” for additional 
load also equals 624 kva, provided 
power factor of additional load 
is 0.80 or higher. On the other 
hand, if the 624 kva unused gener- 
ator capacity is applied as starting 
kva to a squirrel-cage induction mo- 
tor, less than 624 kva may be de- 
scribed as “available” for this pur- 
pose. Due to the very low power 
factor (about 40%) of the induc- 
tion motor at the instant it is first 
connected to the power supply, only 
50 kva (62.5 x 0.8) is available for 
full voltage motor starting, as indi- 
cated in Table 38. 

Starting an electric motor on full 
voltage results in a load current six 
to eight times motor rated full load 
current. The combination of high 
starting current and low starting 
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TABLE 2—Starter Factors 


Available alternator kva capacity (see Table 3) must equal or exceed product 
of starter factor and hp rating of polyphase motor which may be started with 
less than 25% voltage variation*. Load torque must not exceed motor starting 
torque developed on first step of starting (see Table 4). 





Motor Description Starter Descriptions 














Across ar snarl Pri. Resistance 
Type and RPM the 0.80 | 0.65 | 0.50 | 0.80 | 0.65 
Design Speed line Tap Tap Tap Tap _ Tap 
__ Starter Fac Factors kva/ ‘hp =a! 
Squirrel Cage 1800 5.2 3.4| 2.3 | 1.5) 4.2| 3.4 
Designs 1200 3.0 23) 3:2 1.4 4:0); '92 
B and C 900 49 _3.2| 2.2 1.4, 3.9) 3.2 
Design D 
Punch Press 1800 
or 4.5 3.0} 3.0) 1.3) 3.6) 29 
1200 
_ Elevator aig ditto 4.0 weet. 
Synchronous 
High Speed Motors 5.6 3.8| 2.3 1.6] 4.5| 3.7 
__ Low Speed Motors 3.4 2.2 1.5 1.0| 2.7) 2.2 
‘Starter Factors— Type of Starter 
A ORE POR eL 
Slip Ring 
Low Starting-Torque Load 1.35 Standard across-the-line 
Medium Starting-Torque starter for stator, with con- 
Load 2.0 trolled resistance in the 
High Starting-Torque Load 2.6 rotor circuit. 





* For 5% voltage variation, use not more than 20% of available alternator capacity. 
For 40% voltage variation, with 10% initial load on alternator, use not more than 160% 
of available alternator capacity. 
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power factor may cause consider- 
able disturbance to the generator 
terminal voltage in a limited-ca- 
pacity system. 


Voltage Variation 


Maximum acceptable voltage var- 
iation which occurs during motor 
starting varies widely in different 
applications, depending on char- 
acteristics of the initial load. For 
example, an initial lighting load 
may require minimum voltage vari- 
ation to maintain lighting quality. 
Or instantaneous voltage require- 
ments of other motors connected to 
the system may be the limiting con- 
sideration. 

Industrial standards of maximum 
accepted voltage variation, ex- 
pressed in percent rated voltage, in- 
clude: 5% variation, where initial 
lighting quality must be main- 


erator terminal voltage may result 
from a very low load power factor 
or a high rate of load application. 
Low load power factor will reduce 
“available” capacity far below al- 
ternator rating. A high rate of load 
application may exceed the response 
rate of the automatic voltage reg- 
ulator, exciter, and generator field 
circuit, . 

In applications allowing a 25% 
voltage drop at the instant of motor 
starting, voltage regulator response 
will bring terminal voltage back to 
rated voltage during acceleration of 
the motor. With full voltage or re- 
duced voltage 2-step starting, volt- 
age will thus return to normal pro- 
vided: (1) the available capacity 
of the alternator is more than 60% 
of the alternator kva rating, and 
(2) the motor-starter kva require- 
ment is less than 30% of the avail- 


TABLE 3—Alternator Capacity Ratio 


Available’ alternator capacity in kva divided by kva unused* capacity 
equals alternator capacity ratio. Applies only to 0.8 power factor alterna- 
tors carrying initial loads with powergfactor 0.8 to unity which do not 


exceed 75% alternator kya rating. 





Type of Motor and Starter 


Alternator 
Capacity Ratio 





Squirrel Cage and Synchronous 


Medium Starting Duty 





Full Voltage and Compensator Starter ......... 
Primary Resis. Starter 0.80 tap. . 


Slip Ring Motor with Secondary Control ~ 
Light Starting Duty............ 


Heavy Starting Duty........... 


| 
| 





Peo 
&8s8 8&8 


oo-= 








+ Available alternator capacity is the kva effective in accelerating industrial motors as 


described in Table 2. 


* Unused alternator capacity equals alternator kva rating minus existing or initial load 


on alternator. 


tained; 25% reduction to prevent 
drop-out of low voltage relays used 
on initial motor loads; and 40%, 
where little or no initial load exists 
and only minimum acceleration 
torque requirements of added load 
need be considered. 


Causes of Voltage Drop 


Transient or continuous loads in 
excess of alternator kva rating will 
cause a drop in alternator terminal 
voltage. Even with constant gen- 
erator voltage, IR drop in the dis- 
tribution system can cause voltage 
reduction at load. 

Dis:egarding overload and dis- 
tribution losses, and considering 
loads which do not exceed kva rat- 
ing of system, a reduction in gen- 
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able alternator kva. 

Under the same conditions, if 
only 5% voltage drop is to be al- 
lowed, response of the voltage reg- 
ulator will be of no assistance, Only 
about 20% (5/25) of alternator ca- 
pacity which would have been avail- 
able for 25% voltage drop may be 
used, as indicated in Table 2 foot- 
note. Inherent characteristics of al- 
ternators described in Tables 2 to 4, 
will allow 40% voltage drop be- 
tween no load and full kva load. 
Action of the voltage regulator is 


largely responsible for voltage 
maintenance. 

Light Flicker Limitation 

A specification of “no light 


flicker” is usually considered equiv- 


alent to 5% limitation on voltage 
variation which occurs during mo- 
tor starting, provided motors start 
at non periodic intervals. If mo- 
tor starting is cyclic, as in an auto- 
matic machine requiring one start 
per second, a 2 to 3% voltage varia- 
tion will cause objectionable light 
flicker. 

Reducing voltage fluctuation to 
less than 5% solely by selection of 
motor types and starter designs 
from Table 2 will, at best, result 
in a very high cost in rated alter- 
nator kva per motor horsepower. 
For example a 10-hp, 1800-rpm 
squirrel cage Design B induction 
motor started with an 0.80 tap auto- 
transformer will require 34 kva (10 
x 3.4) available alternator capacity 
and 49 kva unused capacity for 25% 
maximum voltage variation. With 
5% maximum voltage variation, 
the same motor-starter combination 
will require 170 kva available ca- 
pacity, or five times that for 25% 
variation. 

To minimize alternator capacity 
required for 5% voltage drop limi- 
tation, an increment-start, multiple- 
step primary resistance starter of 
special design may be used. If re- 
sistors for each step are properly 
selected, an additional load equal to 
20% of available kva alternator ca- 
pacity will be required for each 
step. This results in 5% voltage 
drop per step of motor starter. 
With the steps timed one to two 
seconds apart, the alternator volt- 
age will increase after each step. 
By this means it is possible to start 
motors within 5% voltage limita- 
tion, without exceeding the alter- 
nator capacity which would have 
been required for 25% maximum 
voltage variation. 

Primary resistance increment 
starting for 5% voltage limit is 
used only where kva of initial load 
represents not more than 25% al- 
ternator rated kva capacity. It 
should not be confused with 2-step 
primary resistor starting, listed in 
the right of Table 2, which requires 
load acceleration on first step. For 
economic reasons, increment start- 
ing is usually manual. 

It is often practical to limit num- 
ber and size of motors which are 
allowed to start and stop during 
parts of the day in which quality 
of lighting is most critical. By this 
means alternator kva required per 
motor hp may be further reduced. 

If larger motors are started just 
prior to the beginning of work and 
operated until shut down, two bene- 
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fits are realized: 1) initial load is 
minimum, and unused alternator 
kva is maximum when motors are 
started; and 2) maximum voltage 
variation of 25% may be allowed 
during their starting. 

Use of clutches to disconnect and 
reconnect motors to load will permit 
motors to operate continually and 
loads to be cycled independently of 
the motor. Similarly, use of a sepa- 
rate motor-generator set will per- 
mit independent load cycling. Ad- 
dition of a flywheel to the MG set 
will also reduce line voltage varia- 
tion as load is cycled. Either 
method reduces the number of 
times the main generator must sup- 
ply starting kva during the day. 

Pulsating peak load, caused by 
reciprocating equipment, may cause 
voltage dips which have a fre- 
quency of up to 10 cps. Variation 
at 10 cps may cause objectionable 
light flicker with as little as 1% 
voltage variation. Increasing alter- 
nator kva capacity to reduce such 
variation may prove too expensive 
since this fluctuation is too rapid 
for the voltage regulator to follow. 

To reduce flicker, pulsating loads 
may be isolated from lighting. Also 
a separate lighting feeder will elim- 
inate that part of flicker which 
originates as pulsating IR drop in 
feeders carrying pulsating current. 
In extreme cases, a separate power 
supply or a fly wheel m-g set may 
be required for such circuits to 
eliminate pulsations from the sup- 
ply. Both methods are shown in 
Fig. 2. Addition of a heavier fly 
wheel to the mechanical load will be 
beneficial'in reducing pulsations in 
the case of a punch press, plunger 
pump or similar load, 


Starting Large Motors 


In instances where light flicker is 
no problem and initial load contains 
no other motors, a large voltage 
drop during motor starting may be 
allowed. The largest motor hp 
which may be started will be de- 
termined by initial load, type of 
motor and starter, alternator rating 
and load starting torque. 

In isolated pumping stations or 
other applications requiring low 
starting torque, the entire output 
of an alternator is sometimes used 
to start and operate a single motor. 
To minimize alternator kva per 
motor hp, it may be possible to: 1) 
accelerate engine, alternator, and 
motor together; or 2) reduce alter- 
nator voltage by field control and 
accelerate the motor as alternator 
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voltage builds up. In either case 
starting kva/hp (Table 2) for 
across-the-line starting must not 
exceed 200% available capacity. 
Prior approval must be obtained 
from manufacturers of motor and 
generating set. 

In industrial applications, 40% 
voltage variation is maximum per- 
mitted even when starting a motor 
with initial load of less than 10% 
capacity. Starting kva per hp in 
Table 2 multiplied by motor rated 
hp must not exceed 160% of avail- 
able alternator capacity. Using an 
across-the-line starter, motor 
torque at the instant of start will 
be 36% of rated locked rotor torque 
(Table 4). Starting kva of the next 
motor started should not exceed al- 
ternator available capacity. In 
other words for a specified alter- 
nator rating, an allowable voltage 


tion outlined in Table 1. This table 
is used as a guide in securing suf- 
ficient load information for the 
manufacturer of the generating set. 

Tables 1 to 4 are useful in esti- 
mating approximate size and cost 
of various proposed alternate meth- 
ods of load distribution, types of 
motors, types of starters, etc. For 
example, use of slip-ring motors 
will minimize required alternator 
kva, but may add more to overall 
cost of the installation than the 
saving in alternator cost. The 
tables are also useful in selecting 
motor and starter types where an 
addition of load on an existing gen- 
erating set is under consideration. 

For example, assume an existing 
100-kva, 0.80 pf, 80-kw alternator 
carries a load including 20 kw total 
balanced lighting and small motor 
load with a power factor of 0.8, 


TABLE 4—Reduction in Motor Starting Torque on Limited 
Capacity System 





Max. Voltage Drop at Starter Terminals 





None | 


5% | 


25% 


40% 





Type of Starter 


Percent of Rated Locked Rotor Torque 


Developed by Motor at Start 





EE ee ee 


2 Step Compensator or Primary 
Resistor 





100 99 | 56 36 
64 58 36 23 
42 38 24 15 
25 23 14 9 


| 








variation of 40%, with 10% or less 
initial load, will permit a single 
motor to be started of almost double 
the hp recommended for 25% drop. 

In preselected starting, the 
largest motor in the plant is started 
before any lighting load or initial 
motor load. The remaining large 
motors are started in order of de- 
creasing hp, with 25% maximum 
voltage variation (Table 1, IIB). 
Only those motors which must cycle 
during the day are thus subject to 
a possible 5% limitation on voltage 
variation. Preselected starting thus 
reduces alternator kva rating for 
average industrial load, compared 
to kva for random starting. 


Alternator Selection 


Selection of kva and kw of a gen- 
erator to provide primary source of 
power in an isolated industrial ap- 
plication must be based on informa- 


plus several larger motors carrying 
full load. The larger motors include 
one 15-hp motor with 80% tap com- 
pensator starter and four motors, 
rated 5 hp each, using full-voltage 
starters. Assume the 35 hp in large 
motors is to be increased to 45 hp 
by substituting one 25-hp and two 
10-hp 1800-rpm, Design B or C in- 
duction motors. Maximum voltage 
variation is to be maintained at 
25%. 

Since no indication is available 
as to which motor starts first, the 
most difficult condition is assumed. 
Greatest kva load occurs when the 
25-hp motor is started on an initial 
load of 20 kw plus two 10-hp motors 
running at full load. Two 10-hp 
motors with 0.85 efficiency, repre- 
sent 17.6 kw (20 x 0.746/0.85) or 
22 kva (17.6/0.8) at 0.8 power fac- 
tor. The initial 47 kva (25 + 22) 

(Continued on Page 235) 
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MODERN KITCHENS of this type are 
being designed into new apartment houses 
throughout the New York metropolitan 
area. Kitchen here is in a cooperative 
apartment house development in the sub- 
urbs. The kitchen has: a 10 cu ft refrig- 
erator and a 6 cu ft freezer—each with 
a separate door; an electric counter- 
top range; under-counter dishwasher; 
and a built-in double electric oven. All 
rooms except bathrooms are provided with 
air conditioning sleeves under the win- 
dows. Two unit air conditioners are sup- 
plied for each apartment. Circuit capacity 
in each apartment panelboard matches 
these and other loads with circuits and 
outlets to spare. 








NYC utility suggests standards for... . 


Load Centers for 
Niodern Apartments 


By J. F. McPartland 





ELECTRICAL DATA ON NEW CONSTRUCTION 
OF APARTMENT HOUSES 


electric power users in New York 
City, Consolidated Edison, the 
electric utility company, spotlighted 


I: A RECENT circular mailed to 


From January Through September, 1958 a practical design approach to wir- 
Number of Number of Percent of ing individual apartments. The 
buildings apartments apartments presentation promoted real ade- 
: ry lectric supply to each 
Construction planned ———— 153 - 17,909 pees Ace 

Wiring {2-wire distribution —————————— 10- 745 — 4.1 apartment and stressed separate- 
Sate dation — 143 — 17.164 — 95.9 circuit operation of modern appli- 

| Units installed in apartments ———-—-——-_ 6, 328 — 35.3 = nal Livi 
Dishwashers, Provisions made (electrical & plumbing) —- 5,063 — 28.3 The trend toward electrical living 
Total - PE SASS ROT EE SP 11.391 — 63.5 has become a landslide in apart- 
Refrigerators — 10 cubic feet or over —————_————_-_ 12, 543 — 70.0 ment living. Apartment ‘dwellers 
Electric ranges — installed —£#£@ — ———____—__ Se are buying the variety of appli- 
Auxiliary lighting sine 145 — 09 ances which in the past were widely 
Bathroom heaters (units installed) - ———— — 3,125 — 17.4 used only in individual residences. 





Wall units installed i in ee under These include: electric washers and 














| windows ——— — — 14,540 — 81.2 dryers, large refrigerators and 
Air conditioners, Sleeves only installed in bldg. wall —— 1,462 — 8.2 freezers, air conditioners, ventilat- 
| Wiring only provided for units ————-_ 1,853 — 11.3 ing fans, dishwashers and the full 
\Central systems — 54— 0.3 range of portable kitchen and din- 


NOTE: The data given here was developed by the Apartment House Sales Bureau of Con Edison, ing area appliances. It ~ oe 
covering the area served by the utility. The total of 153 buildings represents the number of tant, therefore, that this be taken 
apartment houses on which plans have been filed—excluding public housing and institutional into account in electrical design 


h cae ; 
SUED prepecte for new apartment buildings and in 
ELECTRICAL LOAD GROWTH in apartment houses is indicated in this table which modernization of old ones. 





suggests the need for full capacity load centers with special appliance circuits, To promote and organize modern 
separate lighting and receptacle circuits and spare circuits for inevitable load design for wiring in new apart- 
additions in the way of appliances. ment houses, Con Edison has set up 
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an Apartment House Sales Bureau, 
under the direction of Bill Stecker. 
The Bureau is currently engaged 
in an extensive campaign to boost 
the use of kitchen and laundry elec- 
trical appliances. This is based on 
a study they made to determine 
just what today’s apartment house- 
wife wants in her kitchen. From 
interviews with 1531 housewives 
living in apartment houses in the 
metropolitan N. Y. area, the follow- 
ing information was developed: 

1. Kitchens are too small. The 
average was 78.1 sq ft (7 ft 4 in. 
by 10 ft 8 in.). 

2. There is general dissatisfac- 
tion with the amount of counter 
space, wall cabinets and _ under- 
counter cabinets. 

8. Demand for better kitchen 
lighting is widespread. Average 
level of all apartments was 10 foot- 
candles. In nearly all kitchens, the 
sole source of light was a 100-watt 
bulb in a ceiling fixture. Demand 
was high for lighting over ranges 
and sinks. The IES recommenda- 
tion for range, sink and counter 
areas is 40 fe. 

4. The average refrigerator was 
7 cu ft. The demand was for about 
9 cu ft. Nearly everyone wanted a 
freezer compartment in the refrig- 
erator. A third of the total inter- 
viewed want a separate electric 
freezer. 

5. Two-thirds of those inter- 
viewed want more kitchen appli- 


ance outlets. Only half of the 
apartments have outlets above 
counter space. And then, it was a 
single duplex receptacle. Most 


apartments have another duplex re- 
ceptacle, but it usually is in con- 
stant use for the refrigerator and 
an electric clock. A high satura- 
tion of appliances pointed up the 
serious need for more appliance cir- 
cuit outlets. 

6. Nearly every kitchen had a re- 
frigerator, electric iron, toaster, 
clock and radio. 

7. Two-thirds of the kitchens 
had some type of electric broiler or 
rotisserie. 

8. Demand for kitchen exhaust 
fans was almost unanimous. 

9. About 50% of the kitchens 
had or wanted electric mixers and 
automatic coffee makers. 

10. The blender, the frypan, the 
roaster and the egg cooker were 


used in less than 10% of the 
kitchens. 
11. More than 99% had gas 


ranges, but a third would prefer an 
electric range. From discussion of 
gas vs electric ranges, operating 





Air conditioner 
Dishwasher 
Portable kitchen appliances 


Dining area appliances 
Bedroom & bathroom lighting 
& appliance outlets 


Spare 





ELECTRIC LOAD CENTER 





14-Circuit Panel 


Wosher dryer 
Air conditioner 


Refrigerator - freezer 


Portable kitchen appliances 


Living room lighting 
& appliance outlets 
Kitchen,dining area & foyer 
lighting (& appliance outlets 
Spore in foyer) 








FULL UTILIZATION of modern electrical appliances is assured by use of a load 
center panelboard located in a convenient place in the apartment and supplied 


by a minimum of three No. 6’s. 


cost was relatively unimportant to 
the users. 

12. In a separate survey cover- 
ing 406 apartments with electric 
ranges, 90% of the users prefer 
electric to gas. 

18. Over 80% of users use all 
four range burners simultaneously. 

14. More than 40% of those in- 
terviewed want electric dishwash- 
ers. About 25% would pay a rent 
increase for one. 

15. Only 17% of the housewives 
had clothes washers in their apart- 
ments. Over 40%, however, would 
like to have automatic units in 
their apartments. And the demand 
for combination washer-dryers is 
even greater. These tenants are 
ready and willing to pay rent in- 
creases if the landlords would in- 
stall machines for them. 

To meet the growing demand for 
electrical energy, the basic design 
approach must provide convenience, 
flexibility, safety and capacity. The 
first step in arriving at an ade- 
quate system is clear recognition 
of the size and nature of loads to 
be served. 

Much of the confusion and dis- 
satisfaction involved in electrical 
design for residential occupancies 
derives from insufficient attention 
to load conditions. Purely mechani- 
cal and arbitrary service calcula- 
tions and circuit layout only 
vaguely related to the probable load 
conditions is not sound electrical 
design. And neither is the abstract 


promotion of “100-amp service” for 
“everybody and his brother.” The 
answer to today’s electrical inade- 
quacies lies in modern design— 
recognize the loads, circuit the 
loads, then service the circuits. But 
the big point is “circuit the loads” 
and then the service size will be no 
problem. 

Based on their survey of loads, 
Con Edison is recommending the 
use of modern load-center panel- 
boards with an individual circuit 
for each heavy appliance, at least 
two circuits for portable appliances 
in the kitchen and dining area, a 
circuit for living room lighting and 
convenience receptacles, one or 
more circuits for other lighting and 
receptacles and at least one spare 
circuit. And the feeder to each 
such panelboard must be a 3-wire, 
single-phase 120/240-volt circuit of 
No. 8’s or 6’s—or larger if neces- 
sary. 

These recommendations establish 
only the average approach and do 
not purport to make detailed engi- 
neering unnecessary for a specific 
system. Each installation must be 
calculated. There are no magic 
formulas which make design auto- 
matic. But electrical utilization 
will seem like magic to the apart- 
ment dweller if the designer puts 
proper emphasis on “designing for 
load” instead of “loading the de- 
sign.” 

Accompanying illustrations cover 
highlights of the wiring campaign. 
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SPOKANE DEPARTMENT STORE has 
36-zone fire detection and alarm system 
to protect nine floors above ground plus 
three basement levels. In case of emer- 
gency, interior bells and buzzers warn key 
personnel and telephone operators of 
potential danger, while exterior vibrating 
bells summon aid from fire station located 
directly across street from this large 
commercial structure. 


store in Spokane, Wash., occupy- 

ing over half of a city block and 
consisting of 11 floors above ground 
plus two basement levels, has in- 
stalled an extensive 36-zone fire de- 
tection and alarm system that is 
noteworthy due to its emphasis 
upon “double insurance.” 

For example, the _ store is 
equipped with 150 automatic detec- 
tion devices that operate on the 


Te Bon Marche department 


Large western department store protects 
lite and property with low-voltage . . . 


Fire Locator 


System 


. .. consisting of 36 zones and combining automatic detec- 


tors as well as manual pullbox stations, both ac and dc 


power supplies, an area-designating annunciator, and 


visual and audible warning devices. 


double principle of rate-of-rise as 
well as a fixed temperature limit of 
136° F. Warning signals can be 
initiated either by these automatic 
detectors or from manually oper- 
ated pull-box stations located at all 
entrances and exits on all floors. 
Continuity of power is also 
doubly insured by backing up nor- 
mal ac utility service by auxiliary 
wet-cell dc batteries. The exact 
location of a fire is indicated visu- 


HEAT-DETECTION DEVICES mounted on ceilings are activated if tempera- 
ture in area reaches 136 degrees or if temperature rate-of-rise exceeds 
prescribed limit. Alarm may be initiated either by these automatic devices 
or from manual pull-box stations located at all entrances and exits on 


all floors. 
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ally on a central illuminated an- 
nunciator panel installed in the 
first-floor lobby, which is never 
locked. And additional audible sig- 
nals consist of (1) interior vibrat- 
ing-bell unit to signal key store per- 
sonnel, (2) exterior 10-in. bells 
that summon aid from a city fire 
station located directly across the 
street, and (3) a buzzer located at 
the telephone switchboard to in- 
form operators of the emergency. 
Operators, in turn, would then use 
the “all floor” paging system to 
alert other store personnel and 
shoppers. 

Basic control is centralized in 
three large sheet-steel surface- 
mounted panels installed in the sub- 
basement of the store. Each panel, 
with its hinged door normally 
locked, contains wiring terminal 
strips, contacts and relays related 
to stations on four floors, each floor 
being divided into three zones and 
each zone containing an average of 
four automatic detection stations 
plus two manual pull-box stations. 

Main power supply for the con- 
trol center is provided through a 
group of separately mounted 100- 
watt transformers connected to the 
store’s 60-cycle, 120-volt utility 
emergency service, while secondary 
standby power is available through 
a series of adjacently placed wet- 
cell batteries capable of operating 
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CEILING-MOUNTED DETECTORS are 
connected in parallel by means of 2- 
conductor thermoplastic-jacketed cable, 
loop lengths being limited so as to keep 
maximum resistance below 15 ohms. 
Total installation includes 150 of these 
units, divided into three zones per floor 
with an average of 4 detectors protecting 
each zone. 


the supervisory system for 24 hours 
and alarm bells for 15 minutes in 
event of a primary power failure. 

Alarm bells, mounted both inside 
and outside the building, are 20- 
volt de units while trouble bells, 
mounted adjacent to control panels 
to attract the attention of mainte- 
nance personnel, are 24-volt units. 
After a maintenance man answers 
the call of the trouble bell, he may 
silence it by means of a single-pole 
switch mounted beneath one of the 
control panels. 

The previously mentioned an- 
nunciator, remotely located inside 
the building’s main entrance on the 
street floor, contains 36 pilot lamps 
that remain illuminated under nor- 
mal conditions. Upon operation of 
any detector or manual pull-box 
station, however, the lamp related 
to that zone of trouble will be ex- 


~ 
anime 


ILLUMINATED ANNUNCIATOR 


however, lamp related to the zone 
tinguished and all alarm bells 


located conveniently and 
centrally in lobby contains 36 normally lighted pilot lights. 
Upon operation of any manual pull-box or automatic detector, 
in trouble will be ex- 
inside and outside the building 
will sound continuously until normal conditions are restored. 


tinguished, and all alarm bells will 
sound continuously until the 
trouble station has been restored 
to normal conditions and the af- 
fected pilot lamp has been relighted 
by means of a related reset button 
located beneath it on the annunci- 
ator panel. 

Should the main power supply be 
interrupted, the system will be 
transferred automatically to bat- 
tery operation, and trouble bells in 
the sub-basement and in the tele- 
phone switchboard room will sum- 
mon a maintenance man. This same 
bell will also sound in the event of 
a wiring fault, and it will continue 
to sound until the fault has been 
corrected or the silencing switch 
has been thrown. 

Wiring of alarm and trouble bells 
is with No. 12 rubber-covered wire 
in conduit, while 2-conductor sur- 
face-mounted circuiting related to 
detectors and manual stations is 
heavy-duty 16-gauge flat rubber- 
insulated wire, each circuit loop be- 
ing limited to a maximum resist- 
ance of 15 ohms. 

Although the principle of auto- 
matic low-voltage detection and 
alarm has been utilized previously 
in smaller buildings and in geo- 
graphical locations where utility 


service is not dependable, this in- 
stallation in Spokane represents a 
marked expansion in extent of zon- 
ing, variety of features and in the 
gross area served. 


Meeting all requirements of 
NFPA pamphlet No. 72, the Pacific 
Rating Bureau, the N. Y. Multiple 
Dwelling Law and listed by UL, the 
system goes by the name of 








 - 
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CONTROL PANELS located in sub-base- 
ment contain terminal contact strips, 
relays and wiring related to this super- 
vising and alarm system. Trouble bell 
beneath panels summons maintenance 
man in event of action by detector or pull- 
box station, power interruption or wiring 
defect. Auxiliary battery in addition to 
main 60-cycle power provides insurance 
against total interruption of a supply 
current. 


AMVAD, those letters designating 
that it is an automatic manual 
vibrating bell ac-de fire-locator 
system. 

Planned by architect John Gra- 
ham with Edwards-designed com- 
ponents, the system was installed 
by the Power City Electric Inc., 
Spokane, under the supervision of 
that organization’s electrical engi- 
neer C, E. Rorberg and job super- 
intendent W. L. Morrow. 
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BASIC WIRING DIAGRAM shows schematic hook-up of com- 
ponents forming this protective system. Alarm and trouble 
bells are wired with No. 12 wire in conduit; transformers and 
batteries are connected to control panels by means of No. 
14 wires, while loops related to manual stations and detectors 
are No. 16 2-conductor rubber-insulated cables 
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Metallizing 
Rotor Shatts 


A process whereby the repairing of worn and damaged rotor 
shafts to fit standard bearings is accomplished fast, efficiently 


and economically. 


ETALLIZING damaged rotor 
Mes is but one of the many 

motor-related non - electrical 
tasks performed by the Franklin 
Electric Company motor repair 
shop in Evansville, Ind. They have 
found that by employing the metal- 
lizing process in their repair work 
they have been able to make faster 
and more efficient repairs to worn 
or damaged shafts and bearing sur- 
faces, and at less cost to their cus- 
tomers. 

In most shops, when a motor 
with a damaged shaft is brought 
in for repairs, it either has to be 
sent to an outside machine shop, 
or turned-down on a lathe in the 
shop until all damaged or worn 
areas are removed. When this is 
done a new bearing has to be made 
to fit the smaller turned-down 
shaft, which could, and often does, 
run into an expensive, time-con- 
suming job. 


Compressed air 
Oxy-acetylene or 
Oxy-propane gas 

Wire 
Wire and gas nozzle 
Air cap 


Air envelope 


Metallizing tackles the job an- 
other way. Basically, this is how it 
works and the equipment that is 
needed : 

(A) HOW IT WORKS—First of 
all, the surface to be metallized 
is prepared mechanically by un- 
dercutting the damaged area, 
roughing it up with a knurling 
tool and spraying it with Sprabond 
wire, a high molybdenum alloy 
which will bond to clean iron or 
steel surfaces. This provides an 
excellent preparation coat to which 
the sprayed metal will in turn bond 
securely and build up to the de- 
sired thickness. This coating paves 
the way for the actual metallizing 
or metal spraying which is a 
process whereby any metal, in wire 
form, is automatically drawn 
through a special “gun” to a nozzle, 
where it is melted in an oxygen- 
gas flame and atomized by a blast 
of compressed air which carries the 


4" minimum 
10" maximum 


Characteristic jluminous white cone 
of balanced oxy-acetylene flame 
Sprayed metal 


Melting wire 


Burning gases 





Atomized spray Ly 








Prepared base material > 


SS 


CROSS SECTION of metallizing gun’s nozzle shows how metal wire is melted by 
burning gasses and driven onto prepared surface by air blasts. 
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metal particles to the previously 
prepared surface. The particles or 
“flakes” mesh or are driven on to 
the surface to produce a coating 
of the desired metal. Since the air 
blast also acts to keep the sprayed 
surface cool, metallizing is known 
as a “cold” process of building up 
metal—free from risk of warpage 
or distortion. 
(B) EQUIPMENT NEEDED—A 
metallizing gun weighing about 
five pounds (about the size of + 
inch electric drill) should be large 
enough for most shops and it may 
be hand held or mounted in the 
lathe tool post. Acetylene, oxygen 
and compressed air, plus a lathe 
and a few other tools generally con- 
sidered as standard shop equipment 
are also needed, plus a lathe ex- 
haust hood unit to carry metal- 
lizing dust away from the lathe, 
including telescoping exhaust pipe 
and blower. Usually a portable rack 
is constructed or purchased to 
store all the equipment and ma- 
terials needed. This rack or shop 
truck serves as an excellent means 
for fast portable metallizing and 
provides a handy method for stor- 
ing the gas and oxygen cylinders, 
gauges and controls. It also con- 
tains a _ built-in wire dereeler, 
spaces for extra supplies of wire, 
and the other necessary tools. 
Now that we have reviewed the 
metallizing process and the equip- 
ment needed to accomplish it, let’s 
take a look at how the process 
was applied step-by-step to repair 
the damaged area of a 40 hp rotor 
shaft that Franklin Electric re- 
cently overhauled in its shop. 
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UNDERCUTTING the shaft is done with a cutting die placed 
in the lathe tool post. This is necessary to clean and cut away 
the damaged areas and expose the base metal. 


BONDING AGENT called Sprabond wire is sprayed on to the 
prepared surface by a mixture of oxygen, acetylene and air all 
under pressure, the same as the metallizing process. The high 
molybdenum alloy content of the wire furnishes an excellent 
bonding surface for metallizing 


Step No. 1 

The rotor with attached shaft 
was placed in an old engine lathe 
and rotated at a medium-slow rate 
of speed. After the area to be 
processed was freed of all dirt and 
grime, a cutting die was placed in 
the tool post of the lathe to under- 
cut the shaft until the damaged 
area was cut away and the base 
metal exposed. 
Step No. 2 

The undercut area was knurled 
or roughed-up by use of a rotary 
preparation tool or as it is com- 
monly called “knurling tool’. This 
operation is done to provide a bond 
strength almost equal to that of 
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metal itself. 


KNURLING the undercut area or roughing it up is done to 
provide a bond strength almost equal to that of the sprayed 


METALLIZING SHAFT is accomplished by drawing metal 
through a special ‘’gun”’ 
oxygen-gas flame and atomized by a blast of compressed 
air which carries the metal particles to the prepared surface 


to a nozzle where it is melted in an 


to produce a coating of the desired metal 


the sprayed metal itself, and is 
now accepted as a standard shop 
practice. 
Step No. 3 

A bonding agent was sprayed onto 
the prepared surface about two or 
three thousandths of an inch thick. 
This special bonding agent is 
called Sprabond wire which is fed 
through the nozzle of the spray gun 
and is applied with a mixture of 
oxygen acetylene and air all under 
pressure the same as the final metal- 
lizing process. The Sprabond wire 
is made up of a high molybdenum 
alloy which bonds well to clean iron 
or steel surfaces and in turn pro- 
vides an excellent preparation coat 


to which the final sprayed metal 
will bond securely and build up to 
the desired thickness. 
Step No. 4 

The final surface of the shaft of 
the 40-hp motor was built up by 
rotating the rotor and the shaft 
in the lathe while holding (or set- 
ting in the lathe tool post) the 
metallizing spray gun about 6 
inches from the shaft and moving 
the spray gun back and forth in 
front of the shaft until sufficient 
metal had been sprayed on to bring 
it back to its original size. In fact, 
the shaft is always built up a little 
oversize and then machined down to 
its original finished size. 
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Exterior maintenance problem solved by .. . 


Electric Spiders 


Washing outside glass surfaces in sky-scraping 650-window completely 





CONTROL TOWER for New 

. York’s International Airport is 
185 feet high, has 650 windows, 
and is permanently sealed against 
dirt and noise. It can be cleaned 
only from the outside, such as 
from electrically powered and 
controlled mobile working stages 
or ‘spiders’ that are suspended 
from monorail trolley beams 
located along the upper faces of 
structure. 


sealed structure is facilitated through use of vertical- and horizontal-trav- 


elling stage powered and controlled directly from this mobile platform. 





Hoist cable — 


Stabilizing eye and 
hoist cable guide 


If ] 


| 
1 


Staging hoist controller 
(up-stop-down) 








Working cage fly 
deck with toe guard 
and safety frame 
(one secured to each | 
side of spider staging) | 
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i 
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Plug-in receptacles 


Dolly wheels 
for movement 
while on ground 


Hoist motor, reduction 
gear and solenoid 
brake 











DETAILS OF SPIDER shows general construction of central unit and fly decks; 
position of hoist motor, reduction gear and solenoid brake; arrangement of hoist 
cable guide and stabilizing eye; location of 3-position controller and castored dolly 
used to move rig when it is at ground level. 
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working platform or “spider 
staging” that can be moved 
both vertically and horizontally is 
an essential “tool” for washing the 
650 windows in the control tower 
at New York’s International Air- 
port. In fact, without this movable 
“spider”, the washing chore would 
be a lengthy and dangerous assign- 
ment, inasmuch as the tower (high- 
est such in the world) rises to a 
height of 185 ft, while all windows 
are permanently sealed to exclude 
both dirt and noise. For that rea- 
son, window exteriors can only be 
cleaned from the outside and the 
design of an easily moved, non- 
swaying, safe working platform 
becomes a necessity. 
Essentially, the staging consists 
of a central motorized hoist as- 


A° ELECTRICALLY powered 
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sembly, two permanently attached 
working platforms or “fly decks”, 
two wall bumpers of special de- 
sign, a unique anti-sway mecha- 
nism, plus essential control devices. 
This assembly is suspended, via a 
hoist cable, from a trolley rigging 
that rolls along a monorail I-beam 
mounted across the four sides of 
the control tower at the 10th-floor 
level. 

In greater detail, motivation for 
vertical movement is provided by a 
motorized cable drum, the action of 
which is controlled (from the stag- 
ing itself) through a 3-position 
(up - stop - down) self - centering 
lever. The motor is a heavy-duty 
4-hp repulsion-induction 110-volt 
single-phase unit with factory- 
sealed bearings. To facilitate main- 
tenance of brushes, access to the 
motor is possible by removing a 
plate in the floor of the staging. 

A reduction gear assembly 
(sealed and operating in an oil 
bath) is of double-reduction design, 
providing a total reduction between 
motor and hoist-cable drum of 192- 
to-1. Positive braking, sufficient 
to hold the staging at any vertical 
elevation at which the motor is de- 
energized, is obtained through this 
high gear ratio plus self-locking 
wormgear features. In operation, 
the geared-down cable drum rotates 
at approximately 10 rpm, providing 
a vertical speed of about 18 ft/min 
for the staging assembly. 


Operational Smoothness 


At the drive end of the motor 
rotor shaft, a solenoid brake is at- 
tached to promote operating 
smoothness rather than to provide 
additional (unnecessary) holding 
power. The operating circuit of 
this solenoid brake is incorporated 
into the power circuit of the hoist 
motor so that, when the hoist motor 
is energized in either the Up or 
Down direction, the solenoid brake 
coil will likewise be energized and 
the grip of the brake shoes will be 
released to permit the motor to 
drive the gear reduction. Con- 
versely, when the controller handle 
is released and automatically snaps 
to the Off position, the power cir- 
cuits related to both the hoist 
motor and solenoid brake will be 
interrupted and the brake shoes 
will grip the brake wheel to stop 
motor momentum and _ possible 
over-run of the staging. 

As an additional safety feature, 
an automatic mechanical emer- 
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Overload 
adjustment 
spring 


STATIONARY HOISTING equipment, 


gency brake is installed on one end 
of the hoist cable drum as a final 
protective method for stopping the 
downward momentum of the stag- 
ing so that, if there should be a 
sudden downward acceleration of 
the hoist cable drum (due to 
broken shafting or gear-reduction 
faults), the brake will lock and 
hold the staging at the vertical 
position at which the brake is ap- 
plied. 

To open the power circuit to the 
hoist motor in event of an overload 
(exceeding 900 lbs), an overload 
limit switch and regulator are like- 
wise provided. Any load above this 
permissible limit will activate the 
limit switch and prevent operation 
of the staging, although the switch 
will automatically reset for normal 
operation when the imposed load 
is reduced below the 900-lb limit. 


Weatherproof Plug Supplies 
Power 


Power for the hoist motor is sup- 
plied through a 225-ft 3/c No. 10 
stranded 600-volt rubber-insulated 
neoprene-jacketed cable. One end 
of this cable is permanently at- 
tached to the controller while the 
other end terminates in a 2-wire 
3-pole plug of watertight circuit- 
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“Mas. .< .% at 
employed to raise staging spider to position 
where it can be attached to monorail and power cable receptacle, is 208-v unit 
equipped with overload limit switch, automatic emergency brake, slack line roller 
and switch as safety features. 


breaker safety-arc construction. A 
threaded screw ring secures the 
plug into a power receptacle pro- 
vided on each face of the tower. 
Also, to lessen strain on the plug 
and to insure positive lateral move- 
ment as the rigging is shifted, the 
cable is attached (at a point 75 ft 
from the plug) to a special attach- 
ment suspended from the overhead 
trolley rolling rigging (see sketch). 

In addition, there is also a 
weatherproof duplex parallel- 
slotted grounded power receptacle 
mounted adjacent to the controller 
of the spider staging so that 110- 
volt power becomes available for 
the possible use of small portable 
electrical hand tools. 

Grounding of the staging is via 
the third wire and pole of the power 
circuit, this non-current-carrying 
medium being connected (at the 
spider end) to the metal framework 
of the staging and controller and 
(at the stationary terminus via 
the plugs on the faces of the tower) 
to the grounding system of the 
tower itself. 

As indicated in an accompanying 
sketch, the rigging consists of two 
roller assemblies and a 4-ft spacer 
bar. Rollers are constructed for 
proper clearances on the monorail 
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Master switch units at 
front entrance . 
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Master switch units at 
rear entrance 
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SIMPLIFIED WIRING PLAN shows layout of system components. Heavy lines represent line-voltage wiring in conduit, light lines 
low-voltage wiring stapled to ceiling joists. 


Remote Switching 
for Small Plant 


ILOT-LIGHTED 6-volt momen- 
tary-contact switches control all 
lighting branch circuits in the 


Apex Sianal Services. manufacturer offices and production area of Apex 
pex Signal Services, cturers of custom Signal Services, Hillside, N. J. All 
burglar alarm systems, use low-voltage relay rooms have two or three intercon- 

necting doors, and it was felt that 
switching for control of all lighting circuits. relay switching would permit con- 


trol of room lighting from each en- 
trance without resorting to 3- and 
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TROLLEY RIGGING consists of two roller 
assemblies, one of which supports the 
spider staging by means of an attached 
hoist cable while the other supports the 
power cable extending from the controller 
of the spider to a receptacle on the out- 
side of the building. Trolley beam is of 
stainless steel. 


and are not adjustable. 

Components of the staging are 
formed from tubular and plate 
aluminum alloy to minimize plat- 
form weight. 

As shown in another sketch, 
anti-sway provisions consist of a 
device which is inserted into verti- 
cal lipped grooves incorporated in 
window mullions. This device may 
be rotated 90 degrees to permit its 
insertion into, or removal from, 
the mullion grooves and, in its 
vertical position, it may be locked 
to prevent accidental detachment 
while platform is in use. 

To prevent damage (by scraping 
or bumping) to the sides of the 
tower, the staging is also provided 
with two bumpers or platens, each 
2 ins. in diameter and 4 ft in length, 
which are attached to the sides of 
the fly decks. 


Auxiliary Hoisting Equipment 


To raise the staging initially to 
the point where it can be attached 
to the monorail and power cable 
receptacles, a stationary hoist is 
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SPACING BAR is manually installed be- 
tween rolling trolleys that support hoist 
cable and power cable for spider staging. 
Power cable, supported at a point 75 
feet distant from the plug receptacle, is 
help by neoprene sleeve, steel clamp, twist 
link chain and swivelling eye harness 
snap that attaches to trolley. 


provided, consisting of a second 
hoisting cable drum driven by an 
additional electric motor, plus ad- 
ditional hoist cables, anti-sway 
units, counterweights, brakes, limit 
switches and related control devices 
that practically duplicate the func- 
tions of all primary equipment 
alreadly discussed. 

To insure safety of operation, 
overload limit switches are tested 
and adjusted (with a 900-lb load) 
every six months. A slack-line 
switch on the stationary hoist is 
tested prior to each window-wash- 
ing operation. This once-per-wash- 
ing inspection schedule is likewise 
maintained for testing hoist limit 
switches. Automatic brakes are 
thoroughly inspected twice a year, 
and hoist cables are carefully ex- 
amined before each window-wash- 
ing routine, or every 10 days if the 
operation exceeds this length of 
time. 

In operation, all components of 
the spider staging are assembled 
and checked at ground level, then 
bumpers are attached and the anti- 
sway device is positioned in the 


ANTI-SWAY DEVICE is_ inserted in 
grooved mullion, then is locked by rotat- 
ing it 90 degrees. Rubber wall platens or 
bumpers prevent damage to face of 
tower due to scraping or bumping of stag- 
ing. Rollers may be adjusted to obtain 
desired clearance between spider, mul- 
lions and surface of windows. 


mullion corresponding to the verti- 
cal area to be cleaned. The spider 
is then raised by means of the sta- 
tionary hoist, and personnel riding 
the staging insert the power cable 
plug into the correct receptacle. 
When the staging is correctly posi- 
tioned, the trolley roller rigging is 
attached to the overhead monorail 
and the window-washing operation 
can commence. 

This initial auxiliary hoisting 
procedure is repeated for each face 
of the building. 

Washing order is from the top 
to the bottom following vertical 
mullion lines; the stage being pro- 
gressively raised to the upper limit 
each time, and the anti-sway device 
being shifted to the next successive 
position. 

With tall air-conditioned sealed- 
window buildings increasing in 
numbers all over the country, this 
electrically-powered and controlled 
window-washing stage should prove 
beneficial in countless instances 
where access to outer glass sur- 
faces would otherwise be a tedious, 
dangerous proposition. 
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SIMPLIFIED WIRING PLAN shows layout of system components. Heavy lines represent line-voltage wiring in conduit, light lines 
low-voltage wiring stapled to ceiling joists. 


Remote Switching 
for Small Plant 


p ILOT-LIGHTED 6-volt momen- 





tary-contact switches control all 
lighting branch circuits in the 


Avex Sianal Services, manufacturer f tom offices and production area of Apex 
ie 5 g 5 ces, ae os Cae Signal Services, Hillside, N. J. All 
burglar alarm systems, use low-voltage rela rooms have two or three intercon- 

g Y r g Y necting doors, and it was felt that 
switching for control of all lighting circuits. relay switching would permit con- 


trol of room lighting from each en- 
trance without resorting to 3- and 
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incorporate two 8-switch units. 


is mechanically coupled to the other eight switches; pressing 
or “off’’ causes all other switches to 


the center switch ‘‘on’’ 


JUNCTION BOX for low-voltage wiring is mounted on ceiling 
of production area. All switch legs, including spares, appear 
in this box for convenience in adding new switches or new 


relays 


4-way switches and at the same 
time provide facilities for pilot- 
lighted master control of all cir- 
cuits from the building entrances. 

In most cases a 15-amp Remcon 
6-volt relay with built-in 115/6-volt 
transformer was placed in the junc- 
tion box of one of the fixtures to 
be controlled. Where the fixtures 
were located outdoors, or where 
considerable work would have been 
involved to remove the fixture to 
gain access to the relay in case of 
trouble, the relays controlling these 
circuits were mounted in a group 
in a wall panel. 


MASTER STATIONS ot front (left) and rear entrances each 
Center switch of each unit 
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”“ 


make ‘on 





switch settings. 


Interior night lights and outdoor 
floods were placed on the same cir- 
cuit and wired to the circuit 
breaker panel through a_ time 
switch, which is set to energize the 
circuit at dusk and kill the circuit 
at dawn. This arrangement elimi- 
nates the possibility of having the 
night lights on for long periods 
during the day without discovery 
should the wrong switch be pressed 
accidentally. 

Two 8-circuit master stations 
are located at each of the two main 
entrances to the building. All lights 
in the building may be controlled 


or “off” contacts. 
on plaster rings directly in wall; rear units were mounted in 
cabinet with hinged cover (right). 


MARCH, 1797 


Front masters were mounted 





TIME SWITCH for outdoor and night lighting mounted ad- 
jacent to distribution panel at service entrance permits night 
circuit to be energized only during period determined by time 


from either of these locations, 
either individually (by pressing 
the appropriate switch) or collec- 
tively (by pressing the center 
master switch of each unit). 
Spare switches are available at 
each entrance for future circuits. 
These were completely wired when 
installed, the 3-wire 18-gage cable 
being dead-ended along with all 
other switch feeds in a master 
junction box mounted on the ceil- 
ing of the production area. As new 
lights are installed, low-voltage 
conductors from the relays are 
brought to this junction box and 
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TYPICAL RELAY CIRCUIT. Main relay 
contacts are operated by expansion of 
either “‘on” or “off’’ thermal element. 
Pilot-light contacts are closed mechan- 
ically along with line-voltage contacts 
when switch is pressed to ‘‘on’’, by-passing 
“off” thermal element. (Small pilot-light 
current is insufficient to operate relay 
to “off’’.) When switch is pressed “‘off’’, 
pilot light is shorted out, and pilot-light 
contacts are opened mechanically. 
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spliced to the appropriate switch 
feeds. If it is desired to install ad- 
ditional switches to control existing 
circuit, the new switches may be 
wired in parallel with existing 
switches by splicing either to the 
switch legs in the master junction 
box, to the appropriate relay, or to 
the existing switch terminals. 

All switches, local and master, 
are equipped with built-in jeweled 
pilot lights which are energized 
when the relay is in the “on” posi- 
tion. The pilots do not require ad- 
ditional wiring or extra transform- 
ers, since a contact is built into the 
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relay to operate the pilot lights. 
Thus each switch indicates whether 
its controlled fixtures are on or off. 
Also, a glance at either of the 
master stations will indicate which 
of the building’s lights are on. 
To provide mechanical protection 
for the low-voltage conductors, all 
local wall switches are mounted on 
4-in. square outlet boxes equipped 
with a cover with a raised single- 
gang opening. The 3-conductor No. 
18 switch cables are carried in con- 
duit to the ceiling and run exposed, 
stapled to ceiling joists, to relays, 
junction boxes or other switches. 


_ Lamp 


To other 
} lights 
and relays 


Reloy thermal 
elements 





Pilot light 
contacts 


To 
} master 
switches 







Moster 
junction 
DOX 


MASTER UNIT. Each unit contains eight 
circuit switches plus center switch which, 
when pressed, mechanically operates all 
switches simultaneously. Low-voltage con- 
ductors are paralleled with local switches 
in master junction box, at local switches, 
or at relays, whichever is most convenient. 
Switches may also be pressed individually 
to control their respective circuits. 
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LOCAL SWITCHES at entrance to garage 
are typical of those in production area. 
Conduit protects low-voltage conductors 
from physical damage as far as ceiling. 
No line-voltage wiring appears in switch 
boxes. 
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1. PRIOR TO POURING OF SLABS, 
channels with frequent anchor straps (A) 
are placed directly on plywood forms at 
6-ft intervals and at 45 degrees from 
column lines. Deep outlet boxes (B), re- 
lated conduit, tripod supports (C) and 
reinforcing bars are also positioned be- 
fore concrete is poured. After slabs have 
hardened . 





ee 


2. PLYWOOD FORMS ARE REMOVED 
and diagonally placed channels cleaned 
of residual cement ‘’skin’’ covering by 
manually skidding a pneumatic drill 
along the recessed grooves. In this proc- 
ess, rolling scaffold provides convenient 
working platform. After grooves have 
been cleaned of any overflow cement in 
this manner . 


Suspension 
Techniques 


EVERAL interesting installa- 
tion methods noted on the 
Marchant Calculator job in 


Oakland, Cal., pertain to the sup- 
port of busducts, conduit banks and 
lighting fixtures. The first method 
involves the integral casting of re- 
cessed lipped channels into the un- 
dersides of floor slabs, with chan- 
nels in parallel rows on 6-ft centers 
at 45-degree diagonals from wall 
and column lines. This pattern per- 
mits hangers to be shifted to the 
left or right by correspondingly 
moving them backwards or for- 
wards along the continuous mount- 
ing slots. This flexible arrangement 
makes it possible to establish lines 
of hangers wherever desired, and 
it likewise provides limitless flexi- 
bility for positioning feeders and 
lighting runs. 

These channels, fabricated with 
anchor straps spot-welded at fre- 
quent intervals along their upper 
(closed) sides, were first positioned 
on top of plywood forms prior to 
the placement of slab-reinforcing 
bars and the subsequent pouring of 
concrete (Fig. 1). After concrete 
slabs had hardened and forms had 
been removed, any “skin” covering 
of cement (which might have 
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flowed beneath channels during the 
pour) was easily stripped away by 
a pneumatic drill which was manu- 
ally skidded along the channel to 
clean it out (Fig. 2). 

Positioning the hangers was also 
a simple matter, inasmuch as hang- 
ers were supported by bolts which, 
in turn, were secured by steel 
washers (inserted above and below 
channel lips) and locknuts (Fig. 3). 

When hangers were finally posi- 
tioned (either by conventional 
means or by the method just de- 
scribed), busducts (or sections of 
fixtures) were raised into position 
either by a mobile hoist (Fig. 4) 
or by manually operated jacks se- 
cured to corner uprights of sec- 
tional pipe-framed scaffolding (Fig. 
5). Use of these hoists and jacks 
greatly minimized manual labor; 
permitted accurate positioning of 
equipment being installed; sup- 
ported the equipment steadily while 
hangers, brackets or yokes were 
bolted into place; and (except for 
initial lifting of busduct sections 
from the floor to the lowered cradle 
of the mobile hoist) made it possi- 
ble for a single worker to easily 
position and secure these heavy as- 
semblies. 









































3. LIMITLESS FLEXIBILITY for position- 
ing of fixtures, busducts or other equip- 
ment is obtained. This mounting means 
also makes it possible to suspend addi- 
tional service facilities at a later date 
without having to establish other anchors, 
worry about interference of slab-reinforc- 
ing steel or be concerned about load- 
bearing capacities of supports. 


4. HEAVY EQUIPMENT, e.g. busducts, 
may be easily raised into mounting posi- 
tion by using a mobile hoist. After bus- 
ducts reach approximate elevation they 
may be cradled on... 


5. MANUALLY OPERATED JACKS 
mounted to corner uprights of pipe- 
framed scaffolding. Use of jacks mini- 
mizes manual labor, permitting single 
electrician to accurately position and 
secure hangers. 
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Practical Methods 









Adjustable Floor 
Hides Cables 


METHOD 


An elevated adjustable floor sys- 
tem consisting of metal framing 
and adjustable steel screw jacks 
has been installed in a data proc- 
essing room to hide the numerous 
power and transmission cables. 
The adjustable floor system which 
frees the room of exposed cords 
was designed to support heavy 
weight loads at any location, even 
though unequally distributed. 

The metal framing used in the 
grid framework of the elevated 
floor system offers strength with- 
out bulk while providing a maxi- 
mum of underfloor cable space. 
Grid members are 12 ins. wide, and 
are made of 12-gauge steel with 
pyramid-shaped inturned edges. 
The framework is attached to the 
jacks with a spring-held nut and 
cap screws. The steel screw jacks 
provided a total adjustment of 3 
ins., with various heights available 
for desired elevations. 

Floor panels used in the system 
are of rigid sandwich construction 
totally enclosed in metal, with 
tapered aluminum edging to facili- 
tate removal. A suction cup lifter 
will remove any panel easily to gain 


access to the cables. Standard 
panels are 3-ft square and are 
topped with 4 in. of vinyl tile 


that is available in a variety of 






























































ELECTRIC WALL PANELS rated at 1000 watts take the chill out of late summer 


evenings and maintain low-level heat during the winter in the buildings of the 
AMA’s new Academy in Saranac Lake, N. Y. 


colors. Panels are cut at the job 
site to fit around obstructions and 
to meet perimeter conditions. Cut- 
outs for the cables are also made 
on the job wherever they are 
needed. 

The flooring system was devel- 
oped specifically to accommodate 
the complex maze of power and 
data transmission cables needed for 
data processing equipment. The in- 
stallation not only provides for the 
initial equipment, but also permits 
relocation or addition of units. 





ELEVATED ADJUSTABLE FLOOR SYSTEM installed in this data processing room 


leaves the entire floor area free from maze of power and transmission cables 


needed to 
screw 
hiding the cables 






operate data processing machines 
jacks and metal framing grid that holds the 3-ft 
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Inset picture shows the adjustable 
finished floor panels 
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Electric Units Heat 
AMA Academy 


HEATING 


Twenty-one modernized build- 
ings comprising the American 
Management Association’s new 
Academy of Advanced Management 
on a 90-acre site at Saranac Lake, 
N. Y., proved to be an ideal appli- 
cation for electric heat in several 
respects. 


(1) Long runs of piping or duct- 


work, necessary to connect the 
widely scattered units using any 
conventional central heating sys- 


tem, were eliminated. 

(2) Since the research and study 
center would not be used during 
the winter months, the absence of 
flame and combustion provided 
safety from fire hazard during this 
period—yet minimum _ required 
temperatures were maintained in 
the buildings. 


? 


(3) Without a fuel-type heating 


plant, no maintenance help was 
required. 
(4) The quiet operation, auto- 


matic control and quick-heat char- 
acteristics of the heaters were well 
suited to classroom where 
noise and constant manual adjust- 
ment would be distracting during 
the chillier late summer evenings. 

The 1000-watt units were in- 
stalled in the classrooms, guest 
houses and central dining room by 
Janry Sales Co., electrical contrac- 
tors of Green Island, N. Y. 


use, 
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Put it to the test on your work... 
see for yourself wh¥ so many leading 
contractors and maintenance men in- 
sist on Portable Cord and Cable with 
the familiar and trusted Royal brand. 
You'll find Royal goes all the way to 
produce easy-working, long-lasting 
cord ... with durable, handy pack- 
aging for maximum protection and 


time-saving workability. 


Check your cord and cable stocks, to- 
day. See your Wholesaler about Royal 
Rubber, Neoprene, and 
Plastic-Jacketed Cords... 
Royal Thermostat Cable... 
Royal Machine Tool Wire 
... Royal Lamp and Fixture 
Wires .. . and Royal “Powr- 
Kord” Heavy Duty Exten- 
sions. Or write for catalogs, 


giving wholesaler’s name. 


Plastic Conduit for 
Underground Circuits 


WIRING DESIGN 

Butyrate plastic pipe was re- 
cently successfully applied by 
Patchogue Electric Light Company, 
Long Island, N. Y., as a raceway 
for underground street lighting 
circuits. The success of this appli- 
cation has begot plans for more ex- 
tensive use of plastic pipe raceway. 

The company switched from gal- 
vanized steel to butyrate conduit 
for power cables last summer when 
it installed four street lights along 
William Floyd Parkwey, in Shirley, 
a small residential community on 
Long Island. The insulated conduc- 
tors are neoprene jacketed type 
suitable for direct burial. The con- 
duit is used to provide ready re- 
moval of the cables in the case of 
fault or to change the size of the 
cables if that should ever be neces- 
sary. 

Robert W. Allen, PELCO pur- 
chasing agent, reports he found 
butyrate pipe a light, tough, corro- 
sion-resistant product that can be 
bought and installed with economy. 
The cost was around 11% below 
the metal pipe price. More signifi- 
cantly, use of the new material cut 
installation costs 25%, says Mr. 
Allen. 

“It is easily handled and joined, 
and is also semi-flexible,” he ex- 
plains. “In the past when we came 
to a tree stump, we had to stop and 
dig it up. With butyrate conduit, 
we just go around the stump.” 

The installation required 1,400 
ft of 14-in. pipe, in lengths of 20 
ft, each weighing 6? lbs. On the 
Shirley project, prefabricated 90- 
degree sweeps of butyrate conduit 





ELECTRIC [ 
... @n associate of 


ROVAL ELECTRIC CORPORATION 


PAWTUCKET R., I. 


ONE WORKMAN was able to carry a 
supply of lightweight plastic pipe from a 
small truck to the installation site. Pieces 
are 20-ft long, each weighing 63% Ibs. 
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Safest 
switches 
known 


—in every size from 30 
to 1200 amps 


Large or small, BullDog Clampmatic® 
Vacu-Break® Safety Switches provide 
maximum protection . . . meet most 
every switching need. They provide 
added safety because of these two 
exclusives: The unique Clampmatic 
spring increases the pressure against 
contact jaws .. . assures clamp-tight 
connections . . . faster break . . . really 
safe operation. Vacu-Break action snuffs 
arcs immediately . . . reduces pitting 
and burning of contacts for long, 
trouble-free switch life. 


BullDog’s “Big Three” safety switches, 
the ‘Master’, “Junior” and “Rain- 
tight’’, assure positive switching .. . 
virtually eliminate costly maintenance. 
Give your customer this extra safety, 
extra performance now with BullDog 
Vacu-Break Safety Switches. 





For 
Safety's sake 
Duy 
Vacu-Break 
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BULLDOG ELECTRIC PRODUCTS DIVISION 
I-T-E CIRCUIT BREAKER COMPANY 
BOX 177 ¢ DETROIT 32, MICHIGAN 


® 
In Canada: 80 Clayson Rd., Toronto 15, Ont. Export Division: 13 East 40th St., New York 16, N.Y. 





WHY WASTE TIME? 


USE WAGNER STANDARD ARMATURES 
for FASTER more PROFITABLE repair jobs 


Rewinding small motor armatures takes time—valuable time. 
And you make little or no profit. When you use Wagner Stand- 
ard Armatures for replacement, you can give your customers 
faster service and keep your winders free for bigger, more 
profitable jobs. There’s no guesswork in finding the right armature: 
Wagner K and M “‘spec’”’ lists, when used with the label on the 
package, assure the right armature every time. 


IF YOU REWIND THE ARMATURE... 
USE 
A GENUINE WAGNER 


REPLACEMENT 
COMMUTATOR 


You'll be doing your customers a favor 
when you use genuine Wagner Replace- 
ment Commutators—they last for years 
and years. That’s because they’re built 
with care to have the extra strength 
needed for longer life. They’re high-speed 
tested to withstand great centrifugal force. 
Or...if both armature and stator are 
gone—-sell a new Wagner Motor. 


WAGNER ELECTRIC CORPORATION 
6413 Plymouth Ave. > St. Lovis 14, Mo., U.S.A. 


AE Ss ee ea iat SEER CR OC 


Wasner Electric Corporation 


OVER 850 AUTHORIZED SERVICE STATIONS OR PARTS DISTRIBUTORS 


MOTORS + BEARINGS + STANDARD ROTORS + BRUSHES + CAPACITORS » COMMUTATORS 


LIGHTING CIRCUIT conductors were en- 
closed by slipping the plastic pipe sections 
over the power cables and then joining 
them. The complete run was assembled 
along the edge of the ditch and then low- 
ered into place. 


Fe ae Sie 
: i Pe , az 


BENDS of plastic con- 
duit were cast into poured concrete pole- 
base, to connect to the trench run and 
carry the conductors up through the base 
to the pole. A solvent-cement was used 
to hold the end of the pipe in the slip 
sleeve coupling on the bend section. Two 
insulated No. 4’s and one bare No. 6 are 
installed in the conduit Plastic pipe 
forms a permanent, watertight cable en 
closure for its entire length 


were cast into poured concrete 
bases for the four aluminum poles, 
set 400 ft apart for the 110-220-volt, 
mercury-vapor, photoelectric-con- 
trolled installations. 

The installation procedure was as 
follows: 

One of three workmen on the 
project loads a supply of the light- 
weight butyrate conduit in his arms 
and carries it to the installation 
site, a 24-in. deep trench dug by a 
back hoe. 

The conduit along with butyrate 
slip-sleeve couplings is then slipped 
over the cables—two No. 4 insulated 
and jacketed wires and one No. 6 
bare copper wire—that have been 
extended between the bases. 

Joining of the conduit lengths is 
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“PAIRED PHASING” HELPS YOU 
MEET THE LOAD...WITH POWER TO SPARE 


Lo-X Bus Duct assures lower 
balanced voltage drop . . . extra 
current carrying capacity 


Increase your safety margin against un- 
expected power fluctuations! BullDog 
BUStribution®—using a paired phased 
arrangement of aluminum bus bars— 
neutralizes magnetic fields, assures uni- 
form balanced current distribution and 
low voltage drop. Exclusive “paired 
phasing” acts to distribute current 
equally throughout the cross-sectional 
area of each conductor . . . balances 
current among all conductors . . . re- 
duces impedance to a minimum. Full 


use of the conductor material assures ex- 
tra capacity, allowing the LO-X feeder 
system to operate at top efficiency. 


And LO-X offers these additional oper- 
ating advantages. The duct has no mov- 
ing parts . . . thus nothing to wear. It is 
prefabricated . . . adapts to any building 
contour. Exclusive scarf-lap joints 
assure rigid connections . . . speedy in- 
stallation. BullDog’s five-step silvering 


process of aluminum bus bars guaran- 
tees maximum conductivity at connec- 
tion points. Special spring-type cup 
washers at the joints give a positive 
bolted connection. 


For a distribution system that guaran- 
tees top performance and long, con- 
tinuous service settle on Bus Duct by 
BullDog . . . it will readily adapt to your 
client’s changing power needs. 


BULLDOG ELECTRIC PRODUCTS DIVISION 


I-T-E CIRCUIT BREAKER COMPANY 
BOX 177 ¢ DETROIT 32, MICHIGAN 


In Canada: 80 Clayson Rd., Toronto 15, Ont. Export Division: 13 East 40th St., New York 16, N.Y. 
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has the 
versatility 
to 
Streamline 
your 
fastening jobs 


Only Ramset offers a selection of 
over 100 powder-driven fasteners 
and studs... your guarantee that 
you can cover a wide range of 
fastening to steel and concrete 
with exactly the right fastener for 
each job. 

Ramset selectivity assures the 
greatest possible economy and 
efficiency in powder-actuated fas- 
tening... prevents makeshift 


substitution of more expensive | 


fasteners where less expensive 
fasteners will do the job just as well. 

Ramset is the best-known and 
most widely used system in the 
world. See how it can serve and 
save for you with quick, perma- 
nent, streamlined fastening. Look 
under ‘'Tools’”’ in the Yellow Pages 


or write to us direct. 


In addition to powder-actuated fastening, the versatile Ramset 
System includes Shure-Set hammer-in tools for light fastening, 


and Ringblaster heavy-duty kiln gun. 





Ramset Fastening System 


WINCHESTER-WESTERN DIVISION 
12105-C BEREA ROAD * CLEVELAND, OHIO 


* OLIN MATHIESON CHEMICAL CORPORATION 





accomplished by taking an ordinary 
paint brush and applying a solvent 
cement to the couplings and the 
conduit ends. There is no need for 
threading as in the case of metal 
pipe and, when a workman finds it 
necessary to cut a length of conduit, 
he simply uses a handsaw. 

When the joining has been com- 
pleted, the conduit is lowered into 
the trench. It follows ditch contour 
without need of further fittings, 
the material is that flexible. 

Mr. Allen says conduit lengths 
were joined and the line placed in 
approximately half the time metal 
conduit requires. While a trench 
depth of 12 ins. is all that is usually 
required, a deeper ditch was used 
here to provide the conduit every 
protection from heavy equipment 
that was to arrive soon after to re- 
surface the road. 


Trailers Solve 
Jobsite Material 
Storage Problems 


EQUIPMENT 

Super Electric Company of Chi- 
cago has reduced the costs of pro- 
viding on-the-job storage and office 
sheds by building-up a fleet of eight 
semi-truck trailers. Six of the eight 
trailers are used for material stor- 
age with space allotted when neces- 
sary to provide for a small desk for 
the job foreman. The remaining 
two trailers are outfitted for exclu- 
sive use as offices and are employed 
mainly on large projects. 





SEMI-TRUCK TRAILER serves as portable 
jobsite material storage shed. Unit is de- 
livered to project completely loaded with 
necessary job supplies. Trailer protects 
material and tools from weather and after 
working hours is securely locked to pre- 
vent access to contents by unauthorized 
persons. 
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FOR SAFETY'S SAKE, BUY 
VACU-BREAK POWER PANELS 


Here are some basic facts why 
BullDog Power Panels with Vacu- 
Break* units are tops in safety and 
performance. Vacu-Break design 
minimizes destructive arcs because 
contacts are housed in compact 
chambers that extinguish the arcs 
immediately. Result: maximum 
safety . . . virtually no pitting or 
burning of contacts... minimum 
maintenance. Vacu-Break switch 
units are “quick-make, quick- 
break” with an interlocking safety 
mechanism. Contacts are directly 
attached to operating handle. No 
tricky toggles or springs. You get 
positive, safe switching always. And 
when the handle is in OFF position, 
you know the switch is off! 

The Clampmatic* design provides 
clamped-pressure switching con- 


tacts to prevent overheating at these 
points. Needless heat-generating 
areas are eliminated because there 
are no hinged, current carrying 
parts . . . and all conductors are 
silvered. BullDog switches also 
withstand severe fault currents. In 
recent tests, standard BullDog 
switches with Amp-Traps** were 
subjected to a 100,000-amp short 
circuit current. They were un- 
damaged! 

For safety’s sake—and superior per- 
formance —specify BullDog Vacu- 
Break Power Panels. 


4 


Dangerous flash explosion occurs at instant of 
“break” in open knifeblade switch . . . causing 
blades to burn, pit, deteriorate. (This photegraph 
and the one below are unretouched. ) 





BullDog Vacu-Break chamber smothers arcs before 
they can cause damage. Both are 100-amp, 600-volt 
switches, operating under 90-ampere, 440-volt load 
with 40% to 50% power factor. 


BULLDOG ELECTRIC PRODUCTS DIVISION 
I-T-E CIRCUIT BREAKER COMPANY 
BOX 177 ¢ DETROIT 32, MICHIGAN 


In Canada: 80 Clayson Rd., Toronto 15, Ont. Export Division: 13 East 40th St., New York 16, N.Y. 


*Vacu-Break and Clampmatic are registered trademarks of the BullDog Electric Products Company. **Amp-Trap is a registered trademark of the Chase-Shawmut Company, 
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PRODUCTIVE MAINTENANCE) 


based on Accurate 


MEGGER® | 
TEST RECORDS 


-+. an integral part of 


































Electrical Operations Everywhere 


INSIDE SHELVING constructed of slotted 


: F | angle framing keeps material in visual 
Throughout industry Megger Instruments | oder. Clik vad Sec tol tomian tor ble 


maine have earned the distinction of being the | _ prints, etc. is fitted in center of shelf row 
most widely accepted devices for making (arrow). Angle iron framework (on left 
. . tructed to 
electrical resistance measurements. They side of trailer) is sturdily constructed t 
- : ’ hold an assortment of conduit sizes. 
are the universally accepted instruments for 
preventive maintenance programs and the | For most jobs Super Electric 


regular maintenance of electrical equipment. Company loads » trailer with the 
necessary supplies and tools, then 

hires a contact carrier (at a rela- 
Periodic Tests with | tively small cost) to deliver the 
M ®T loaded unit to the jobsite where it 
egger” Testers will remain until the job is com- 

e Ss ee a — pleted. This makes unnecessary the 
By their periodic use, and from the records usual repeated shuttle trips by 
of their measurements of the insulation in | gmaller trucks and eliminates much 
all important equipment, trouble may be of the double handling of materials 
anticipated and avoided, and production —an important consideration where 
stoppage and losses reduced. large or heavy items are involved. 
The trucking firm, besides furnish- 
ing the driver and tractor to move 


BIDDLE PRACTICAL TECHNICAL the trailers, also takes care of all 


ASSISTANCE HELPS MAKE eg fees and insurance cover- 
PRODUCTIVE MAINTENANCE In many cases, especially when a 
job is extra large, the trailer is 

POSSIBLE loaded with all the necessary rough- 


ing-in material and delivered to the 
- : . | project site. Then when the job 
of electrical testing is represented in the reaches the finishing stage the 
manuals, bulletins, and other technical | trailer is hauled back to the shop 
literature published by the BiddleCompany. | and reloaded with finishing supplies 
These are some of the extras you get with (such as fixtures, lamps, wiring de- 
: vices, etc.) and returned to the job. 

The trailers more than proved 
their worth on Super Electric’s re- 
available without obligation. cent wiring job carried on over 
three connecting Illinois Tollroads. 

The job called for installation of 

WANT PRACTICAL HELP? lighting at the various approaches 
to the roadway system plus an elec- 
tric de-icing system embedded in 
the concrete at each of the toll col- 
preting a practical testing program may lection plazas. Half of the electrical 
be had for the asking—request File 21 — ECM. work on the 187-mile Tollroad was 
installed by Super Electric. Since 
the superhighways for the most 
part were constructed in open coun- 


try and outlying districts far from 

J A foo t Ss G « B i D D L Cc ] * their home office, the problems of 
1316 ARCH STREET « PHILADELPHIA 7, PA. how to store material and tools in 

F open country, and how to reduce 
trucking trips from their home 
LABORATORY & SCIENTIFIC EQUIPMENT shop, had to be solved. The answer 
was semi-truck trailers. Super used 





Over forty years of experience in the field 


your purchase of a Megger Instrument. 
Practical engineering assistance is always 


A collection of reference material designed 
to be helpful in setting up and _ inter- 


B906 


ELECTRICAL TESTING INSTRUMENTS © SPEED MEASURING INSTRUMENTS 





, 
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*Vacu-Break and Clampmatic are registered trademarks of the BullDog Electric Products Company. **Amp-Trap isa registered trademark of the Chase-Shawmut Company, 


TAKE YOUR CHOICE... 
UNIVERSAL LIGHTING DUCT OFFERS 
5 METHODS OF SUSPENSION! 


You can solve virtually any lighting 
fixture placement problem with Bull- 
Dog Universal Lighting Duct. The 
prefabricated, standardized duct is 
amazingly easy to assemble and you 
have your choice of five different sus- 
pension methods for either the 20-amp 
or 50-amp ratings. One or a combina- 
tion of these methods will adapt to any 
structure . .. and meet any installation 
requirement quickly and economically. 


“ULD” is a continuous electrical out- 
let, with conductors running the entire 
length of the duct. Duct sections tele- 
scope together mechanically and 
electrically by a plain coupling. Light 


fixtures connect quickly by means of _ less costly than installed pipe and wire. 
twist-out plugs which can be added or And if the lighting plan is altered during 
repositioned at any point. Plugs are construction, “ULD” can be reposi- 
available for direct fixture attachment tioned without time-wasting “rewiring” 
or will take a standard attachment cap. 
The duct both feeds and supports fix- 
tures... can be easily disassembled and 
relocated as lighting needs change. 


On your next wiring job look into the 
economies of Universal Lighting Duct. 
You'll find it is the most efficient, eco- 
nomical and flexible lighting duct sys- 
You'll find Universal Lighting Duct is tem available. “ULD” is U/L listed. 


I-T-E CIRCUIT BREAKER COMPANY 
BOX 177 ¢ DETROIT 32, MICHIGAN 


a BULLDOG ELECTRIC PRODUCTS DIVISION 
i 
® 


In Canada: 80 Clayson Rd., Toronto 15, Ont. Export Division: 13 East 40th St., New York 16, N.Y. 
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Octagon Outlet Boxes and Covers 
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Bar Hangers and Bar Box Combinations 


one Outlet Boxes and Covers 





Handy = 
and Covers 











Ng pays to figure on 


24  & Meek, BA 


OUTLET BOXES AND 
SWITCH BOXES 


& © 


Bevel Cornered Switch Boxes 


e & 


Square Cornered Switch Boxes 


ae 


Non-Gangable Switch Boxes 





























Keystone Outlet Boxes and Switch Boxes are 
loaded with extras! BX and Romex clamps 
are pre-assembled for easy pulling of wires, 
knockouts come out fast, and tapped holes 
are extruded to eliminate stripping of threads. 


What's more, they come in all sizes, shapes 
and they're stocked at regional 
for immediate 


and types 
warehouses coast-to-coast, 
delivery—wherever you are! 


3 NEW CATALOGS—contain 
complete information on the entire 
Keystone Quality line of wiring 
installation equipment. Send for 
your free set today! 


[KEYSTONE MFG. CO. 


23338 Sherwood Ave. « Warren, Mich. 
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four of them, each centrally lecated 
to work areas in their group, In- 
dividual pickup trucks were ‘then 
employed to make the “short hops” 
between each trailer and the work 
location points in its group. 

This really paid big dividends, be- 
sides eliminating the exorbitant 
costs of building storage sheds at 
the various points of installation, 
and the time and costs of trucking 
materials were drastically reduced. 

Aside from solving all of the 
above objectives, the trailers serve 
as an excellent advertising means. 


Low-Voltage Signal for 
Confessional Booth 


WIRING 
Installation of a Remcon closet- 
light relay using low-voltage 


switching provided a unique solu- 
tion to a recurring problem en- 
countered in the use of confessional 
booths of the Sacred Heart Catholic 
Church, Washington, D. C. 
Repeated complaints of people 
entering occupied booths resulted 
in the decision to provide a signal 
at the entrance which would indi- 
cate when the booth was in use. Be- 





entrance 

















os) |(o 


cause curtains are employed to 
screen the booth entrances, the in- 
stallation of jamb-type switches 
was ruled out. Since the occupant 
uses the booths in a kneeling posi- 
tion, it was decided to install the 
light switch beneath the kneeling 
pad, activated by the pressure of 
the person on the pad. Use of 
low-voltage wiring was considered 
desirable from a safety standpoint, 
at the same time eliminating the 
need for running exposed raceway 
on the masonry wall. 

The closet-light relay filled the 
need, since it incorporates a 115/6- 
volt impedance-limiting trans- 
former, employs a 6-volt switching 
circuit, and may be mounted in a 
standard 4-in. octagonal box. 

The box was mounted beneath a 
shelf in the booth as shown in the 
accompanying sketch. The line 
feed was brought in through the 
wooden separating partition; No. 
18 conductors to the switch were 
concealed behind corner molding. 
A small pilot light was mounted in 
a handy box over the entrance, 
covered by a switchplate contain- 
ing a red jewel over the opening. 
Light from the jewel is clearly vis- 
ible to persons approaching the 
booth, yet it is entirely inconspicu- 
ous to the rest of the church. 


Signal light in 
handy box over 
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Thermal 
element 
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Switch beneath 
kneeling pad 
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Relay in octagonal 
box beneath shelf 


Momentary-contoct 
normally-open switch 








Li— Low-voltage wiring —. ‘ 
behind corner og 
molding 


SIGNAL LIGHT for church confessional booth is controlled by low-voltage relay. 
Pressure on kneeling pad closes transformer secondary circuit, heating relay 
thermal element and closing primary contacts in lamp circuit. 
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Plant can double 
present production needs 
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Cover photo— Top: New National Cash 
Register Co. Adding Machine Division 
Plant, in Ithaca, New York. Westinghouse 
Type OV-20 outdoor lighting is used for 
the building approach and parking area. 


New adding machine plant 
has 50% reserve electrical capacity 


When the Ithaca, N. Y., Adding Machine Division 
of The National Cash Register Co. found its exist- 
ing plant inadequate, a new plant site was secured. 
The design and planning for the new plant pro- 
vided more efficient production methods and 
future plant expansion as required. 

Once space requirements were satisfied, electri- 
cal power needs were detailed. An all-Westing- 
house electrical distribution system was specified 
to meet these needs. A 2000/2300-kva, double- 
ended power center, located near the middle of 
the manufacturing area, feeds ten runs of plug-in 
bus duct which distribute low-voltage power 
throughout the plant. Six runs of 600-amp, 
three-pole plug-in duct are used for 480-v distri- 
bution, while four runs of 600-amp, four-pole duct 
supply 277 wye/480 v for both lighting and power 
requirements. Use of Westinghouse plug-in bus 
duct provides a flexible, efficient system which 
can be easily adapted to any changes in the auto- 
mated adding machine production line. 


oe 
- 


Conference room discussion includes Charles T. Hansen, 
Westinghouse Sales Engineer; John M. Schweiger, 
Schweiger, Heapy & Associates, Consulting Engineers; 
James Miller, Westinghouse Construction Sales Engineer; 
Clair Dean, Buffalo Electric Co., Electrical Contractors 
and Westinghouse Distributor; Ed Likens, Professional 
Engineer, Lorenz & Williams, Architects and Engineers; 
and C. W. Vail, Plant Engineer, Adding Machine Division 
of The National Cash Register Co., Ithaca, N. Y. 





The new Ithaca plant has 50% more electrical 
capacity than is required by present production 
needs. The new 146-acre site (as compared to the 
previous six acres) is ample for anticipated space 
requirements, while the electrical system capacity 
can be doubled simply by utilizing the provisions 
for expansion and the spare equipment now in- 
stalled. An interesting example of the new plant’s 
expansion possibilities is that the present plant 
structure can be extended 600 more feet to the 
back. The location of the installed power centers 
will allow any necessary new feeders to be in- 
stalled with minimum distance and voltage drop. 
In some cases, present bus duct runs can be 
extended into the new area. 

Westinghouse worked closely with the architect, 
consulting engineer, general contractor, electrical 

(continued) 


You CAN BE SURE...1F rs \ Vesti nghouse 
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J. Vietor Bagnardi, Ithaca representative of Lorenz & 
Williams, and John M. Schweiger are shown in electrical 
equipment room. On wall facing them can be seen four 
Westinghouse panelboards and a Westinghouse 50-kva, 
480-v primary to 120/240-v secondary, single-phase, DS-3, 
dry-type transformer. Two of the panelboards are NLAB 
120/240v, one is a NHIB 277/480v, and the opened panel- 
board in the foreground is a CDP 277/480v. J-94087-2 
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General plant view shows multiple 
runs of Westinghouse 2WVO-40R, 
277-v fluorescent lighting and 600- 
amp copper plug-in bus duct. 
Plug-in units shown are circuit 
breaker type. Plug-in bus duct 
and circuit breaker plug-in units 
are standard requirements in The 
National Cash Register manufac- 
turing plants. 





Clair Dean, John Schweiger and C. W. Vail discuss 
details of Westinghouse 2000-kva, double-ended 
(one 1000-kva Inerteen® transformer each end) 
power center. Incoming voltage of 4800 is reduced 
to 480 wye/277. Each transformer has provision 
for 150 additional kva, so only fans need to be 
added when increased rating is needed. Four 
spare DB breakers are installed in board to take 
care of future load and, in addition, four cells are 
equipped to receive breakers when needed. (Note 
new switchgear design with three-position DB 
circuit breakers. Visible positioning tells at a 
glance if breaker is in “ON,” “TEST” or “OFF” 
position. New “TEST” position allows testing of 
breaker in switchgear cell with complete safety.) 











J-94087-3 








and C. W. Vail, Plant Engineer, Adding Machine Division 
of The National Cash Register Co., Ithaca, N. Y. 


50% reserve electrical capacity (continued) 


contractor and The National Cash Register Co. engi- 
neers in selecting the equipment which provides for 
present and future electrical needs. Westinghouse can 
also help you with any of your electrical planning and 
construction requirements. See your Westinghouse dis- 
tributor, or write: Westinghouse Electric Corporation, 
Box 868, Pittsburgh 30, Pa. 

J-94087-4 
Owner: The National Cash Register Co., Dayton, Ohio 


Architect: Lorenz & Williams, Architects and Engineers, 
Dayton, Ohio 


Consulting Engineer: Schweiger, Heapy & Associates, 
Dayton, Ohio 


General Contractor: Streeter Associates, Inc., Elmira, 
Ns we 


Electrical Contractor: Buffalo Electric Co., Inc., Buffalo, 
.¥ 


Westinghouse Distributor: Buffalo Electric Co., Inc., 
Buffalo, N. Y. 


You CAN BE SURE...1F as Westi nghouse 


WATCH “we NGWH E AZ SHOWS CBS T¥ MONDAYS 


Over 200 Pages Westinghouse Data 8 
in Sweet’s Construction File. 


Clair Dean and Charles Hansen examine three Westing- 
house Class 11-204 nonreversing combination Life-Line® 
starters which provide control and overload protection 
for the motors in the equipment room. 


Close-up view of adding machine mechanism as manu- 
factured in Adding Machine Division of The National 
Cash Register Co. 


_ 








Fire Alarm 
Detector Installation 


SIGNAL 


With the growing interest in fire 
safety among homeowners and the 
rising popularity of fire detection 
systems has come the contractor’s 
problem of making the installation 
pleasing in appearance to the house- 
wife. Important as the detectors 
may be, the prospect of having one 
fixed to the living room ceiling in 
plain view has actually affected ac- 
ceptance of the system. 

One of the chief factors detract- 
ing from the finished appearance of 
the detector installation has been 
the prevalent practice of fastening 
detectors to the surface of the ceil- 
ing, with the entire detector body 
projecting into the room. While the 
labor involved in such an installa- 
tion may be less than when the de- 
tectors are recessed, many con- 
tractors are following the practice 
in the mistaken belief that the op- 
eration of the detector in case of 
fire will be adversely affected by re- 
cessed mounting. Tests show that 
this is not so, as long as the sens- 
ing element is not recessed. 

The detector most commonly used 
for residential installations, both 
closed- and open-circuit systems, 
consists of a bi-metal switch ele- 
ment enclosed in a 8-in. diameter 
cylindrical phenolic disc approxi- 
mately 44 in. high, mounted on a 
composition base 18 ins. in diameter 
and & in. high. The sensing ele- 
ments are all in the small disc; the 
base merely encloses the terminals 


RECESSED DETECTOR (left) illustrates 
inconspicuous appearance of such an in- 
stallation as opposed to the more obvi- 
ous surface-mounted unit (right). 


for connection to the circuit, im- 
parts structural strength to the 
unit, and provides means of mount- 
ing the detector to the surface of 
the ceiling. 

Operation depends upon contact 
between the bi-metal switch as- 
sembly and hot gases generated by 
the fire, both at the sides and at 
the bottom of the disc. Therefore, 
it is only necessary that the disc 
be entirely exposed beneath the sur- 
face of the ceiling; the composition 
base may be safely recessed into 
the ceiling. 

The opening in the ceiling may 
be prepared quickly using a hole 
saw set into a brace or portable 
drill. To facilitate installation, a 
flat doughnut-shaped metal escutch- 
eon is available to completely con- 
ceal the phenolic base. The lower 
face of the base is glued to the up- 
per face of the escutcheon, the de- 
tector switch assembly projecting 
down through the center hole. The 
escutcheon is then glued directly to 
the ceiling and painted to match 
the ceiling, completing the incon- 
spicuous installation. 
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Heat layers building up along 
ceiling affect bi-metal switch 
element of recessed unit before 
that of surface-mounted unit 





SIMPLE TEST demonstrating detector action may be devised using a carton, dry 
battery, 6-volt lamps, a small can of ‘’Sterno’’ or other source of heat, and two 


identical detectors. 


Completely closed area at top of crate simulates condition 


found in most rooms. Repeated applications of heat cause practically simultaneous 
operation of the detectors, with the recessed detector invariably the first to operate. 
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Auth 


SINCE 1892 


ANNUNCIATORS 


PROTECT 
VALUABLE 


EQUIPMENT 


- 


on _ 52 
keep it working! 
Costly breakdown of expensive vital 
equipment in industrial plants, utilities, 
and refineries can often be prevented by 


detecting trouble before it happens. 
Abnormal conditions such as overheated 


| bearings, low fuel level, or varying pres- 
| sures are detected through automatic 


contactors. Auth Supervisory Annuncia- 


| tors visually indicate the source of the 


trouble and sound audible alarms. This 
is the best insurance against breakdown 


| Sprinkler alarm annunicators 
| also available. 


| Mail coupon now for more 
| information on Auth Elec- 


trical Signaling Systems 


| and equipment. 


AUTH 
ELECTRIC COMPANY. INC. 
Dept. EC-3 34-20 45th St. 
Long Island City 1, WN. Y. 


Please send more details on AUTH Super- 
visory Annunciators. 
0 ee, ee 


Company. 





Address___ 





i 


baseencensecaancasaeooed 


. MARCH, 1959 











Sorgel dry-type transformers 
are most practical 


SORGEL dry-type transformers can be installed at 
load centers, without fire-proof vaults, using higher 
voltage feeders, requiring smaller copper, increas- 
ing efficiency, improving voltage regulation, and 
reducing wiring costs. 


COST LESS TO INSTALL, because they are all self- 
contained in a single unit — either single phase 
or 3-phase — equipped with substantial wall brack- 
ets or floor mounting base. No separate brackets 
to make or buy. Easily accessible, roomy connec- 
tion compartment. Solderless terminals. 


QUIETEST OPERATION. All Sorgel dry-type trans- 
formers are so quiet that they can be installed in 
any convenient place, close to load centers, in 
institutional, commercial and industrial buildings, 
thus assuring the most efficient distribution, best 
voltage regulation, and lowest wiring cost. 


TYPICAL APPLICATIONS. Operate 120 volt light- 
ing and portable equipment from 240, 480, or 600 
volt power circuits. 


For high voltage interior distribution systems of 
2400, 4160, 4800, 7200, 13,200 and up to 15,000 
volts. 


Substations 


The same quiet SORGEL dry- 
type or Askarel-cooled trans- 
formers, in ALL ratings up to 
10,000 Kva and up to 15,000 
volts, are also incorporated in 
substations. Procurable with 
any type or make of switchgear, 
and from any substation man- 
ufacturer 


Sales engineers in principal cities. 
Consult the classified section of your 
telephone directory of communicate 
with our factory. 


LT gq | 


OUND-RATED DRY-TYPE 


TRANSFORMERS 








to step down the higher distribution 
voltage to utilization voltage at load 
centers, in institutional, commercial, 
and industrial buildings, and 


modernization projects 


Complete line 
1/4 Kva to 10,000 Kva 
120 to 15,000 volts 


Approved by 
Underwriters’ Laboratories 
on all ratings covered by the 
Re-Examination Service, 
both single phase 
and 3-phase 


Also special 
transformers and 
saturable reactors 





45 Kvo 3 phase transformer with taps. 
Interchangeable wall or floor mounting. 
Connection compartment panel removed. 
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1000 Kva, 3-phase, 13,200 volt 
Le substation, with primary fused 

load break switch, metering and 
secondary breakers. 


SORGEL ELECTRIC CO., 836 West National Avenue, Milwaukee 4, Wisconsin 


Over 40 years’ experience in the development, manufacturing and application of transformers 
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FOR MORE INFORMATION ON 


NEW PRODUCTS 
CATALOGS, BULLETINS 
ADVERTISEMENTS 


USE THESE CARDS 


@ PRODUCT NEWS, PRODUCT BRIEFS: 
Use first line of boxes. Insert item numbers 
of products on which more information is 
desired. 


@ CATALOGS, BULLETINS AND ENGINEER- 
ING DATA: 
Use second line of boxes. Insert item numbess 
of Merature desired. 


@ ADVERTISEMENTS: 
Use third line-of boxes. Insert page numbers 
of advertisements on which additional infor- 
mation is desired. Where more than one ad- 
vertisement appears on the page, include the 
manufacturer's initials. 
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ELECTRICAL CONSTRUCTION AND MAINTENANCE — A McGraw-Hill Publication 
NOT GOOD AFTER MAY 1, 1959 
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' COMPANY 
: ADDRESS 


ELECTRICAL CONSTRUCTION AND MAINTENANCE — A McGraw-Hill Publication 
NOT GOOD AFTER MAY 1, 1959 


Your Nameand address will be reproduced and sent 
to the appropriate manufacturers. Illegible or incom- 
plete addresses may result in your not receiving the 
information you desire. 





The Editor 

ELECTRICAL CONSTRUCTION AND MAINTENANCE 
330 West 42nd St., 

New York 36, N.Y. 


The Editor 

ELECTRICAL CONSTRUCTION AND MAINTENANCE 
330 West 42nd St., 

New York 36, N. Y. 


Your Nameand address will be reproduced and sent 
to the appropriate manufacturers. illegible or incom- 
plete addresses may result in your not receiving the 
information you desire. 
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@ PRODUCT NEWS, PRODUCT BRIEFS: 
Use first line of boxes. Insert item numbers 
of products on which more information is 
desired. 


@ CATALOGS, BULLETINS AND ENGINEER- 
ING DATA: 
Use second fine of boxes. Insert item numbers 
of Merature desired. 


@ ADVERTISEMENTS: 


Use third line of boxes. Insert page numbers 
of advertisements on which additional infor- 
mation is desired. Where more than one ad- 
vertisement appears on the page, include the 
manufacturer's initials. 
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Product News 





Limit Switches 


(1) 


A new line of precision limit 
switches, designed for industrial 
applications. Small’ heavy duty 
switches incorporate a movable con- 
tact assembly utilizing two com- 
pressed coil springs to provide a 
quick make and break action. A 
leaf spring, carrying contacts, as- 
sures adequate contact pressure at 
all times. Contact carrier spring 
affords sufficient contact wipe to as- 
sure good electrical contact on low 
voltage. Completely enclosed in a 
semi-dust-tight molded phenolic 
case, the switch has an electrical 
rating of 600 volts. A wide variety 
of operators, such as plunger, roller 
and cabinet door types are available 
for use in combination with the 
basic switch. Publication EA-154 
is available. 

Cutler-Hammer Inc., 228 North 
12th St., Milwaukee 1, Wis. 


Fuse Blocks (2) 


New Buss Add-On fuse blocks 
are designed to simplify protection 
of solenoids or small motors or con- 
trol apparatus on multiple circuit 
equipment. Blocks may be assem- 
bled into a unit fuse block of one 
or any number of poles. Single pole 
blocks interlock by means of a boss 
that slips into a recess in bottom 
side of adjacent block. Each unit is 
firmly locked in place by a single 
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screw. Additions may be made at 
either end of the assembly. Poles 
may be added or removed without 
necessity of disconnecting terminal 
leads on other units. Each fuse can 
be used as a circuit disconnect. Spe- 
cially designed clips permit raising 
one end of fuse to a right angle 
position to the fuse block where it 
will be held firmly in place. Circuits 
can be numbered or otherwise iden- 
tified. 

Bussman Mfg. Div., McGraw- 
Edison Co., University at Jefferson, 
St. Louis 7, Mo. 


(3) 


A new industrial lighting fixture, 
known as the 6400 Unit, is equipped 
with two lamps and is a 40-watt 
unit. It has a rapid start UL ballast 
and is designed for chain, stem or 
surface mounting. Fixture has a 
baked enamel finish removable re- 
flector. 

Wheeler-Fullerton Lighting Div., 
Franklin Research Corp., 275 Con- 
gress St., Boston, Mass. 


Lighting Fixture 


Electric Plant (4) 


A new 2500-watt electric generat- 
ing plant has been designed for 
portable and/or emergency standby. 
This gasoline engine-driven gener- 
ator weighs 140 lbs and is for use 
as a heavy-duty power plant on a 
construction site or as a standby 
power for a home, business or small 
institution. Completely  self-con- 
tained, the unit will provide ac 
power to run electric tools, lights 
and motors as well as operate essen- 
tial household electrical equipment 
during emergencies. Both the port- 
able and standby models deliver the 
same type of ac power—either 
straight 115-volt, straight 230-volt 
or combination 115/230-volt. 

D. W. Onan ¢&¥ Sons, Inc., 2515 
University Ave. S.E., Minneapolis 
14, Minn. 


PG Lamp (5) 


A new, redesigned, improved 
Power Groove fluorescent lamp with 
15% more light, 25% less weight, 
and only 7% more wattage will be 
available this spring to replace the 
present PG line. The “double- 
dimple” design has 3-in. grooves 
alternating on opposite sides of the 
tube to provide stronger construc- 
tion, longer arc path and more light 
output. Lamp ends will not blacken, 
have push-pull socket base. Units 
will be interchangeable with orig- 
inal PG lamps. Initial production 
will be the 8-ft., 215-watt 15,000- 
lumen lamp with rated life of 7,500 
hours. Complete line will include the 
4-ft., 6-ft. and 8-ft. lamp. 

General Electric Company, Nela 
Park 12, Ohio. 


Combination Unit 


A new combination unit ventila- 
tor-heater-light, Model 657C, de- 
signed with the Slim-Trim look. 
Some of the features are: chrome 
grille frame; 2-speed heater (high 
speed—both heater and ventilator 
switch on; normal speed—heater 
switch only) ; chrome heat reflector 
deflects all heat downward; alumi- 
num honeycomb heater grille di- 
rects heat down; bimetal motor 
automatically closes positive damper 
control directing air over heating 
element. Automatic reset breaker. 

Fasco Industries, Inc., North 
Union at Augusta, Rochester 2, 


i aah 
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Multiple Gang Units (7) 


A new line of 100-amp multiple 

gang units suitable for multi-family 

use have 2-pole, 2-fuse and S/N 

pullout switches. Available in 2, 3, 

4, 5 and 6 gangs. Individual door 

* over each pullout has provision for 

; : | padlocking or sealing. Combination 

YOU DON’T NEED CAT’S EYES...TO SEE IT IN THE LS | knockout in top of box over each 
|} unit of 13-in., 14-in. and 2-in. Pull- 


- 


; , outs are on 7}-in. centers. 
a Frank Adam Electric Co., P. O. 
; Box 357, Main P.O., St. Louis 66, 
- = i Mo. 


ILLUMINATED HANDLES) iigeaaei 


: A new line of all-aluminum, sur- 
silent mer » switeh : face mounting, exit lighting fixtures 
features interchangeable wiring for 
either incandescent or fluorescent 
lighting; bracket or pendant mount- 
ing; glow-in-dark glass, shock- 
resisting glass and stenciled metal 
fronts. All units are supplied with 
luminous bottoms. A folder is avail- 
able. 
| The Kirlin Company, 3435 EL. 
No more fumbling in the dark . - + no Jefferson Ave., Detroit 7, Mich. 
more dirty walls from “switch-groping.” | : 
Instead, a tiny, built-into-the-handle 
neon lamp that always remains bright, 
lasts a lifetime, and costs but a few cents 
a year to operate! This switch is sturdy, 
easy-to-install, with no moving parts to 
wear out, no springs to snap. Ideal 
wherever silence is essential . . . now 
popularly priced for every installation. 





And... it’s just one of the many fine, 
economical devices made available to 
everyone through the superior skills 
and complete resources of LEVITON! 


For the complete story, write today on 
your letterhead. d 
All silent switches listed by U.L. and C.$.A. | Alarm-Annunciator (9) 


LEVITON SILENT c New alarm-annunciator for home, 
MERCURY SWITCH 


Fully enclosed industrial fire alarm systems has 


rated 


TOA-125V.T ’ been developed. Known as Dicto- 
nde graph AL-5, the single unit com- 
with V\ bines a loud, vibratory alarm with 
ven ation an annunciator, enabling the system 
Ho, 3561 or , f | to provide both auditory and visual 
No. 5563 See | fire detection. Visible bulls-eye 
; ; | lamps are incorporated into the 
Available boxed or carded. unit. The combination, housed in a 
Specify ’’K’’ when ordering 
apie: f single unit, measures 74 by 43 by 24 
Your best jobs are done with... ins., is covered in a durable alumi- 
LEVITON MANUFACTURING CO., INC., BROOKLYN 22, N. Y. num and Bakelite casing. 
Chicago « Los Angeles « Leviton (Canada) Limited, Montreal Fire Detecti vé, Inc., 300 Chan- 
cellor Ave., Newark 12, N. J. 


“ 


For your wire needs, contact our subsidiary AMERICAN INSULATED WIRE CORPORATION 
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INSTALLS QUICKER, EASIER — gives your 
customers greater power flexibility plus economy! 


FRANK ADAM HIGH EFFICIENCY 
FEEDER BUSDUCT 


Specially designed for conducting heavy current 
from service entrance to point of use. Copper or 
aluminum conductors... 2, 3, and 4 conductor 
solid neutral types . . . 600 to 4000 amp. capac- 
ity... up to 600-v. AC. 


Lighter weight, easier handling, faster 
installation ... Frank Adam Aluminum Busduct 
makes more money for you on every job! 


Your customers get more too! Plug-in outlets every 10” 
provide power where it’s needed . . . when it’s needed. No long 
lead-ins . . . no voltage drop . . . no production slow ups when 

installing new or relocating old machines and equipment. 


On your next job, install Frank Adam Aluminum Busduct— 
the equipment that guarantees the ultimate in power 
efficiency —makes more profit for you and your customers! 


Send for catalog information. 


Entire length of aluminum or copper bus bars in Frank Adam Power 
Plugin Busduct is electro silver-plated. 250 to 1500 amp. capacity 
»--Up to 600-v. AC... fusible or circuit breaker plug-in units. 


See ovr catalog in SWEETS 


Fijsam ELECTRIC COMPANY 


P.O. BOX 357, MAIN P.O. + ST. LOUIS 66, MO. 


thy i 





ds + switchboards + service equipment + safety switches + load centers « Quikheter 
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22" to 4” Pipe 
RikaID 4PJ 


Jam-proof . . . drive pinion 
kicks out automatically—real 
safety when power threading. 
Workholder sets to size before 
putting on pipe. Other exclu- 
sive advantages. Special 4PJ 
for conduit. 
3 


See and try these popular RIZAID 
Threaders...at your Supply House. 


The Ridge Tool Company 


764 | 
| j Elyria, Ohio, U.S.A. 


Jam-Proof Pipe Threaders 
my power drive threading is 


= no watching to keep them 
from jamming...save me a lot of time, too! 


I to 2” Pipe 
RIFkID 
65R-TC 


Jam-proof—can’t jam if you forget it 
... Threads 4 sizes of pipe and conduit 
with 1 set of dies . . . True-Centering 
workholder—no more crooked threads 
—but adjustable for drip threads. Far 
more for your money—compare! 


4” to 6” Pipe 
RIGID 161 


“am-proof for safe power thread- 
ing. 1 set of dies threads 4’, 
4’’, 5’ and 6’’ pipe and 
conduit — sets to size fast. 
Workholder sets to size before 
putting on pipe or conduit. 
Many other reasons why the 
161 is your best buy! 


AVA 
HITT 


THREADED PIPE... it’s Tight... It’s Best... Costs Less? 
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Lighting Unit (10) 


A new industrial fluorescent 
luminaire, called the “Budgeteer’’, 
is a 2-lamp unit available for use 
with 4- or 8-ft standard rapid start, 
high output rapid start and slimline 
lamps, and a choice of UL or ETL 
approved ballast. Tandem units for 
40-watt rapid start lamps also offer 
the same ballast selection. All units 
are Bonderized and finished in 
baked-on white enamel that pro- 
vides over 85% reflectance. End 
plate connectors are designed for 
either individual or continuous row 
wiring, and each unit has provisions 
for chain, rod or surface mounting. 

Westinghouse Lighting Division, 
Cleveland, Ohio. 


Heater 


New explosion-proof electric 
panel heater has been approved by 
UL for use in certain specified 
hazardous areas. Model RX-5, 500- 
watt heater, may be used in Class 1, 
Group D, petroleum products, and 
in Class 1, Group C, Ethyl ether 
vapor, where temperature limit is 
356°F. Model RX-10, 1000-watt 
heaters may be used in Class 1, 
Group D, petroleum products where 
temperature limit is 536°F. Heat- 
ers are suitable for either hot 
desert or low arctic temperature ap- 
plications. Features include scien- 
tifically designed radiation fins of 
cast-aluminum which provide free 
flow of heated air. Hot resistor 
wires are insulated and embedded 
within finned aluminum casting. 
Special deflector channels force heat 
outward, providing secondary air 
flow. Literature is available. 

Electromode Division of Com- 
mercial Controls Corp., 570 Culver 
Road, Rochester 3, N. Y. 
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KLEIN 


THE THRILL THAT 
ro} 18 aiciole) oma sete) & 
CAN GIVE 


"Since 1857” 


It’s a pleasure to use good tools 
—pliers that grip tight. . . that 
cut through tough wire easily ... 
that reach confined spaces. 

Linemen and electricians 
know that they can rely on their 
Kleins—side cutters, long nose, 
oblique cutters—famous for 
quality for a century. 

There is a Klein Plier exactly 
suited to every electrical need— 
carried in stock by better elec- 
trical suppliers everywhere. 


FREE POCKET 
TOOL GUIDE 
\ free copy of the new 
Klein Pocket Tool Guide 


will be sent on request 
without obligation, 


Mathias KLEIN =o 


71200 McoCORMICK ROAD © CHICAGO 43 





Connector (12) 


A new tapeless underground con- 
nector, called the Dossert Micon, is 
especially designed for residential 
and industrial distribution systems. 
It is fully insulated, joining up to 
eight electrical cables where water- 
tightness must be insured. There 
are no extra components necessary 
to accommodate a wide range of 
cable sizes in any outlet position. 

Dossert Manufacturing Corp., 
249 Huron St., Brooklyn, N. Y. 


ad 


Fittings (13) 


An improved group of auxiliary 
fittings, designed for quick, easy 
installation of electrical distribu- 
tion systems. The line includes a 
new “T” fitting as well as a 90 
elbow and pull box, with angular 
sides. Other fittings include: 45°, 
224°, 74° elbows, square pull boxes, 
junction boxes, nipples and _ tele- 
scope fittings for making odd- 
length connections and trough col- 
lars for adding flanges to cut wire- 
ways. Made of heavy code gauge 
steel, with a baked on gray enamel 
finish, the wireways are available 
in standard sizes of 24- by 24-in, 
4- by 4-in, 6- by 6-in, 8- by 8-in, all 
in lengths from 1 to 5 ft. Flanges 
are provided at all ends of wireways 
and fittings, available with or with- 
out combination knockouts. 

Keystone Manufacturing Co., 
23328 Sherwood Rd., Warren, Mich. 
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Save Space, Time, Maintenance 


@ Compare the installed cost of cable in conduit or duct with Husky 
cable-in-free-air support systems. With Husky this cost is less. 


© Compare the weight and cumbersome nature of conduit and duct- 
work with Husky cable-in-free-air. Husky racks, troughs, trays and 
baskets are lightweight, easy to handle, and the system is flexible, eliminat- 
ing pull boxes and many splices. Save space . . . save time. 


@ Compare the maintenance costs and difficulties of adding more lines 
or making repairs with duct and conduit versus Husky maintenance-free 
aluminum supports, which are always accessible for making alterations. 


Finally, compare other cable-in-free-air support systems, with the elec- 
trically as well as structurally sound Husky Cable Support System. When 
you've made the comparisons you'll understand why Husky is preferred 
by sO many owners, engineers and contractors. 


Want proof? Write for free complete line Catalog or 
send us your cable support problem for analysis. 


Representation from coast to coast 


PRODUCTS, INC. 


Cincinnati 17, Ohio 


2 ETRE See 


5304 Vine Street 








Fluorcescent Unit (14) 


A new line of commercial flucres- 
cent units, designated as the B., util- 
ity line, will be used primarily for 
economy lighting in retail stores. 
It uses a modern polystyrene dif- 
fuser that completely encloses the 
lamps. Booklet is available. 

Benjamin Electric Manufactur- 
ing Co., Northwest Highway, Des 
Plaines, Ill. 


e 
+7 
——" ™~ 
Bedroom Light 


A new bedroom light, designed 
especially for hospital rooms, pro- 
vides lighting from both indirect 
and direct sources. Unit is mounted 
on the wall behind the patients’ 
bed. Soft fluorescent lamps and 
incandescent night lights are in- 
stalled in the 10-ft trough. In- 
candescent bed lights with 75-watt 
lamps are mounted over each bed, 
within easy reach for a patient to 
move its adjustable arm to a com- 
fortable reading position. 

Simes Company, Inc., 114-15 15th 
Ave., College Point 56, N. Y. 





Hoist (16) 


A new improved model of the 
Hi-Hoist includes a universal cradle 
with three sets of adapters that 
make the unit adaptable to almost 
any lifting and holding job. Unit 
is used by electrical contractors to 
lift and hold fluorescent lighting 
fixtures in place so that one man 
can make the installation. One set 
of adapters has a 6-in. spread, the 
second set an 18-in. spread, and the 
third set is “V” shaped for holding 
pipe and other cylindrical objects. 
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It can lift materials weighing up 

Hoffman to 100 Ibs, and hoists to a height of 
13 ft. The telescoping lift mechan- 

OIL-TIGHT ism is controlled by a non-slip, cable 
DUST-TIGHT : drum crank operation. Unit rolls on 
3-in. casters. It disassembles into 


ELECTRICAL three sections and can be carried 


from job to job in a pick-up truck 


or trunk of a car. 
Lantz Manufacturing Co., Inc., 





Valparaiso, Ind. 
WALL MOUNTED, 
in 18 stock sizes. 3 
FLOOR MOUNTED, | 
in double door or } 
multiple door 

units —11 

stock sizes. 


JIC 
NEMA 12 ee 
PANEL!“ ENCLOSURES 


Ideal for housing electrical controls, 

















components and terminal strips. Note | 
removable mounting panel. Neoprene | 
gasket on door protects against dust, 


dirt, oil, water. Strong 
welded construction. No 
holes or open seams. 


Al oavailablein NEMA Fittings (17) 


types 1, 3,4 and 5 





Service entrance cable head for 














jic 100-amp service installation has 
WIRING | been designed for easy wiring with 
“ 4 ” 
BOX plenty of “turn radius.” Made of 
non-rusting, non-corroding alumi- 
Heavy gauge Lid fastens i lace with 
steel. welded num. Lid fastens in place with one 
seams. No knockouts or holes to pressure screw. Split insulator as- 
rect water or dust. Neoprene gas- | sures easier wiring. UL and CSA 
ti oy hee a ac ” Rene Ainge | approved. 
Ae tal “VDIOOL SCdl 4 alle > rs , * a] . 
or without removable panel. 8 stock Killark Electric Mfg. Co., Vand- 
sizes from 4”x4”"x3” to 16”x 14"x6". eventer and Easton, St. Louis 138, 
SSOP : Mo. 
PUSHBUTTON ,. ae 
ENCLOSURES * 
A complete selection a a 
of types and sizes. | Controller (18) 
Fine quality con- : , 
struction and finish ) > A new twistlock photoelectric 
felded seams ver . e 
hes ye tet ae he street lighting controller and a new 
AS NCOPIene Rasn¢ : . ° 
Holes take any KR & photoelectric luminaire hood are 
poe ¢ ser Oe Tone ‘ now available. Both units meet 
range from “Stand- —~!k NEMA and EEI proposed stand- 
ard” as shown, to Extra Deep, Slim ards. Use of a Thyrite element for 
and Pendent. For one to 25 pushbuttons. . , n" 
protection against surges induced 
&. by lighting or line crossovers is a 
4 OIL-TIGHT key feature of the unit. Printed 
oni JIC SECTIONAL] circuit construction allows visual 
WIREWAY tracing of circuits. Controller is 
| | i 4 ins. high and 34 ins. in dia. Photo- 
ae : electric hood is made of die-cast 
| vi L aluminum and is equipped with a 
ron die-cast aluminum slipfitter, and a 
Perfect protection tor * locking-type receptacle for the con- 
— Ra i cone a troller, and internal binding posts 
) »ver and betwee oints seals Age 
out liquids and t. Easy to assemble for wiring through the bracket. It 
Full length hinged cover simplifies is designed for use with 58-in. and 
wiring installation or modification after os ° 
installation. Stock sizes: 21%4"x 214’, 7-in. light-center-length mogul base 
c. eon 6 28 in lengths up to 10’ lamps in standard Type A reflec- 
ith Elbows, ‘‘T’’s, etc ° . 
basa sate tite =~ tors, and for use with 53-in. and 
We also build enclosures fo customer specifications 48-in. light-center-length medium 
ENGINEERING| base lamps in Type B reflectors. 
CORPORATION General Electric Co., Schenec- 
Dept. ECM-122 Anoka @ Minn.| tady 5, N. Y. 
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progress 


ee e a 99 
Sf fe the exciting new | 


RECESSED LIGHTING FIXTURES 


In time studies: average recessed fixtures required 15 minutes installation time 
... the new “JIFFY” fixtures took one-third the time. Because all wiring is below 
the ceiling no tools are required. "JIFFY" is an amazing advaice in recessed 
fixture design with these quality features @ “Flip-top” hinged junction 
box... wired below ceiling @ “Thumb-lok" clamps... eliminate carpentry 
@ Levelizer socket for instant alignment @ Concealed traction hinging ®@ 
Optically designed parabolic reflectors @ Swing-out reflectors @ All 
types of finishes. 


Cuts Down Inventories! ee) a 
NINE BASIC HOUSINGS ACCOMMODATE 
DOZENS OF FIXTURES 


PROGRESS MANUFACTURING CO. 
Dept. ECM-3, Philadelphia 34, Pa. 





Please send me information on: 
JIFFY RECESSED LIGHTING FIXTURES. 
Please send me nome of neorest Progress 
Distributor. 


MY NAME 





CO. NAME 





a 


ADDRESS... 








Philadelphia 34, Pa. 


World's largest producers of lighting fixtures and related electrical products. 








Transformer Enclosure (19) 


Semi-buried transformer enclo- 
sures for underground distribution 
systems are now available in a 
“package” complete with trans- 
former and two enclosed discon- 
nects. Only item not included in the 
package is the 48-in. corrugated 
steel culvert pipe. Enclosure con- 
sists of a heavy-gauge steel cover 
section to be hinged to the culvert 
pipe. All hardware, including hasp 
for padlocking, is included. The top 
of cover dome projects 33 ins. above 
grade. Enclosure will accommodate 
standard pole-type transformers 
through 167 kva, and two standard 
enclosed disconnects. 

General Electric Co., Schenectady 
G. Ni. 





Floodlight (20) 


A new aluminum 24-in. diameter 
enclosed floodlight for 700-1000- 
watt mercury vapor lamps. Fur- 
nished in five mounting arrange- 
ments and known as Series 2400, 
this new group of floodlights in- 
cludes thermal shock and impact 
resistant lens, stainless steel lens 
ring and hinge and stainless stee) 
clips. Gasketing makes each unit 
weatherproof. Mounting brackets 
include yoke only for fixed wall 
mounting, crossarm, pipe clamp, ad- 
justable wall and pole top fitter 
units. 

Steber Manufacturing Co., 
Broadview, Ill. 
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INSTALL YOUR “FIELD” 
WIRE ASSEMBLIES FASTER, 
BETTER, MORE 
ECONOMICALLY WITH THE 


CEST cradleclip 


TRADEMARK 


WIRING SYSTEM 














Insuloid ‘‘Cradleclips,"’ consisting of a 
series of Nylon Cradles and Neoprene 
Clips for anchored wiring and Nylon Bind- 
ers and Neoprene Clips for unsupported 
wiring, provide a wiring system that of- 
fers all of the following advantages ... 
fast, takes but 5 seconds per fixing point 
. efficient, ‘‘Cradleclips'’ hold cables 
securely ‘‘in place’’ without cable damage 
. . compact and neat in appearance... 
easy to use under all weather conditions 
. « « holds cables away from panel walls 
for greater ventilation . . . economical, 
the use of ‘‘Cradleclips'’ may be re- 
opened and closed as often as you like 
— provide a fast, easy method to make 
wiring changes. 


The “CRADLECLIP” WIRING SYSTEM 


CIO) WO 


Nylon Cradle and 
Neoprene Extensi- 
ble Clips for An- 
chored Wiring. 


Nylon Binders and 
Neoprene Extensi- 
ble Clips for Un- 
supported Wiring. 


FREE SAMPLES! 


FREE SAMPLE KIT and 
| Technical Information 
an |} sent on request. Write to- 
day for yours, there is no 
obligation of course, 


Wy » > 
A PRODUCT OF 


ELECIR@VERT INC. 


124 EAST 40th ST. © NEW YORK 16, N.Y. 
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An improved, 150-kv BIL single- 
phase recloser having increased in- 
terrupting ratings is now available. 
Designated Type E, this recloser is 
intended for use on distribution cir- 
cuits having phase-to-phase volt- 
ages of 2.4 to 23 kv, fault currents 
up to 2500 symmetrical amperes, 
and load currents ranging from 5 
to 100 amps. Three reclosers can 
be electrically interlocked to pro- 
vide 3-phase lockout when any re- 
closer locks open. Two, three, or 
four operations to lockout on any 
one of three characteristic curves 
can be easily set in the field. 


Recloser 


Line Material Industries, Mc- 
Graw-Edison Co., Milwaukee 1, 
Wis. 

ere 
> 
Ballasts (22) 


New indoor mercury lamp bal- 
lasts that operate in ambients up to 
150°F are specifically designed for 
locations such as steel mills, found- 
ries and press rooms. Available in 
115, 230, and 277-volt models. All 
have brackets for wall mounting and 
pry-outs which permit pendant 
mounting. 

Jefferson 


Til. 


Ele ct? ic Co., Be llwood, 


(23) 


A new dual output 12 kw de 
power supply for industrial appli- 
cations and research programs pro- 
vides two outputs of 0-60 volts at 
200 amps simultaneously and is con- 
trolled by a motor driven powerstat. 
The two 12 kw sections are ar- 
ranged to permit either connection 
in series to provide a single de out- 
put of 0-120 volts at 200 amps or 
connection in parallel to provide 
0-60 volts at 400 amps. Unit has an 
ac input of 460 volts, 3-phase, 60- 
Rectifier unit is 
provided in an upright steel cabinet 
incorporating the entire two dc out- 
puts. It is mounted on casters. 

Perkin Engineering Corp., 345 
Kansas St., El Segundo, Calif. 


Power Supply 


cycle per second. 
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DYNACHROME 


U/L approved as oil proof... can 
N.be submerged in oil without harm. 


YELLOW 


to provide highest visibility and 
greatest safety factor. 





MARKED 


clearly with type, size and 
number of conductors, as well 
as catalog number, all for easy 
identification. 





Write today for 
new FREE catalog 


oa WELL BUILT WiRcS SINCE 1899 



















WB > WHITNEY BLAKE CO. 


NEW HAVEN 14, CONNECTICUT 





>_> 
TWX: NH84 





TELEPHONE CHestnut 8-5515 








Exhausters (24) 


A new line of centrifugal wall ex- 
hausters are constructed of heavy 
gauge aluminum, and are for in- 
stallation in schools, hospita!s, lab- 
oratories or any sidewall ventilat- 
ing system. Features are: rubber- 
mounted ball-bearing motors of 
standard NEMA design; spun alu- 
minum housings; airfoil contoured 
wheel blades; wire mesh bird 
screening; external conduit ar- 
rangement; disconnect switches 
standard on belt drive units are also 
available for most drive units; auto- 
matic back draft dampers; Epoxy 
resin coating. Catalog sheets are 
available. 

Power Line Fan Company, Plain- 
field, N. J. 





Indicator (25) 


A new multi-switch indicator, 
Series 9000, is available with 
switching details that allow the in- 
strument to be used for as many as 
108 stations. Additional stations 
may be added by the use of an 
additional switch housing cabinet. 
Basic instrument is completely self 
contained, null-balance unit and re- 
quires only external sensing devices. 
Selector switches are three position 
spring return type with DPDT ac- 
tion. Indicator uses an 11-in. scale 
either single or dual range. Stand- 
ard reference system is a constant 
voltage source with standard cell 
and battery being optional. 

Wheelco Instruments Div., Bar- 
ber-Colman Co., Rockford, Ill. 
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TIME 
CONTROL 


SYSTEMS by 





Self-regulating Cincinnati systems pro- 
vide synchronized control of indicating 
clocks and program signals. 


MODERN DESIGN CLOCKS — are 
available in 18”, 15”, 12” and 10” 
sizes. Polished aluminum bezel. Avail- 
able in flush or surface mounting. Ex- 
cutive style clocks, also available. 


PROGRAM SIGNALS—bells, chimes, 
the highest 
quality. Simplicity of design with uni- 


horns and buzzers of 


pact mounting feature. 


Maximum reliability with ease of in- 
stallation—and consequent lower cost 

make Cincinnati your best choice 
for all school, hospital or industrial 


plant systems. U. L. approved. 


Write today for your free copies of 
Technicals Topics—and your nearest 
Sales Representative. 


Cincinnali SYSTEMS 


TIME RECORDER COMPANY 


CINCINNATI 14, OHIO 


Since 1896 
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Motors (26) 


A new line of single phase mo- 


tors in totally-enclosed fan-cooled 
and UL approved explosion-proof 
frames. Available in 2-, 4- and 


6-pole speeds, motors are built in 
re-rated NEMA frames 182, 184, 
213 and 215. Ratings range from 
} to 5 hp. Condensers and centrif- 
ugal mechanism are completely en- 
closed within the front end head. 
Motors are designed for installation 
in damp areas, dusty or corrosive 
atmospheres and out-of-doors. Metal 
parts are protected with special rust 
and corrosion resisting coatings. 

Robbins & Myers, Inc., Motor 
Div., Springfield, Ohio. 





(27) 


New non-interchangeable circuit 
breakers have been announced. The 
non-interchangeable breakers are 
installed and removed in the same 
manner as the interchangeable type. 
Breakers are divided into two class- 
ifications—First 0 to 20-amp, sin- 
gle pole, 0 to 20-amp, double pole; 
second 21 to 50-amp, single pole 
and 21 to 50-amp, double pole. The 
non-interchangeable enclosures are 
equipped with breaker support 
channels, which are punched and 
coded for custom blocking by the 
installing electricians. UL listed. 

Wadsworth Electric Mfg. Co., 
Inc., Covington, Ky. 


Circuit Breakers 
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ROCKER-GLO 


na x the nw <> —— 


SIWillrd 


the beauty... the design... the performance 





ney 
aN you've hoped for in one switch 


Q 

















After intensive testing, Pass & Seymour proudly ¥-. “yd 
presents ROCKER-GLO .. . the one switch that ont) 
cr <3 answers all your needs. ) \ oN 


j 
— 


A switch that is trouble-free and packed with eye- 


RESS IT [ii 


ROCKER-GLO does the job of all types of 
switches. It combines toggle action and press ac- 
tion with luminous and quiet features that answer 
all individual customer needs. 

















se 
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Roll-at Rock-wt 





ROCKER-GLO SPECIFICATIONS 
Available as follows: 


® Despard Type with Strap 
® Despard Type, Interchangeable 


Narrow Rocker for Tumbler Switch Plate 
(the ideal replacement switch ) 


Single, Double Pole, Three way or Four Way 
15 or 20 Amps, 120/277 Volts A.C. 


Easy-to-Wire Pressure or Screw Terminals 


In One Color Only — Luminous Ivory 


Watch for your P&S salesman with your FREE 
sample or write and have him stop to show you 
the new Rocker-Glo. 


SPECIFICATION GRADE 
ROCKER-GLO .. . the switch that LOOKS RIGHT .. . 
FEELS RIGHT... and IS RIGHT for every type of 


wiring job. 


Dept. ECM-359. 


Pass & Seymour, Inc., 
Syracuse 9, New York 
60 E. 42nd St.,; New York 17, N.Y. 


1440 N. Pulaski Ra., Chicago 571, Ill. 
In Canada; Renfrew Electric Limited, Renfrew, Ontario 

















ROCKER-GLO 
SWITCH 


the switch 
that obeys 
every touch! 


PUSH IT 
ROCK IT 
ROLL IT 
PRESS IT 


. no matter how you 
operate ROCKER-GLO, 
you'll find the merest 
brush or flick provides 
smooth-as-satin rocker 
action...and ROCKER- 
GLO glows in the dark! 


Check these features: 
M Whisper-quiet 
Glows in the dark 


Dependable instant 
action 


Engineered to 
eliminate call-backs 


Perfect for any decor 


Easily installed 











KEEPS MOTOR 
CIRCUITS SAFI 


This is the first low voltage fuse with a published inter- 
rupting capacity of 25,000 Amps. (15,000 Amps. more 
than required by U.L. Standard for fuses) For real 
protection use it in place of all ordinary types of fuses, 


TRIFON\IC*S GIVES 

3-WAY PROTECTION 

1. HIGHER INTERRUPTING CAPACITY. 25.000 A. 
f@ 250 V & 600 V. Handles short-circuits 214, 
times larger than ordinary fuses. Expands fuse ap- 
plication into 25,000 Amp. zone. Use it on bus 
plug-in duct, bus-ways, feeders, motor control 
panels, branch circuits. 


2. LONG TIME-DELAY. Safely starts heavily loaded 
motors without blowing. Prevents circuit “outage” 
caused by heavy motor-starting currents or load 
swings. Provides “matched” protection for your 
motors, 


}. COOLER OPERATION. Runs cool because of silver- 
plating and low I’R losses throughout. Opens at 
286° F, or 500° lower than ordinary zinc 
links. Ideal for distribution and panel 
boards, motor branch circuits, 
knife and enclosed switches. 






* U.S. Patent Nos 
2,111,749 ~ 2,300,620 
2,321,711 
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Lamp Holder Assembly (28) 


The Quad Easy-Tach terminal 
base and detachable reflector en- 
ables one to interchange or remove 
reflectors wherever desirable. By 
having an extra reflector lamp 
holder assembly you can replace the 
“in-service” unit with one that has 
already been serviced. To connect, 
push the pronged socket into the 
cast hood, then turn clockwise. To 
disconnect, grasp the _ reflector 
lightly and turn counter-clockwise. 
The hood has a spring-action that 
permits snap-on and snap-off of any 
Quad socket type reflector. Discon- 
nect sockets are available with nine 
different standard reflecto. designs. 
Five are RLM. Units can be ob- 
tained with mogul or medium 
sockets. 

Quadrangle Manufacturing Co., 
32 South Peoria St., Chicago 7, Ill. 
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Heaters (29) 


Electric floor insert heaters are 
desirable where floor-to-ceiling win- 
dow areas make the electrical base- 
board installation impractical. New 
engineering features give an effec- 
tive blanket of heat directly in front 
of floor-to-ceiling windows. Auto- 
matic safety cut-off in the event a 
rug, newspaper, magazine or drape 
covers the heater. Unit has her- 
metically sealed-air tight element. 
Housing fabricated of 20-gauge 
electro-galvanized steel. Floor in- 
sert heater fits through subflooring, 
mounted between or parallel to 
joists. Models range from No. FH 
350, 1194 Btu’s, 14 in. wide, 94 ins. 
high, 6-ins. deep. No. FH 750, 2559 
Btu’s, 30 ins. wide, 94 ins. high, 
6 ins. deep. Each controlled by 2- 
wire, single line break thermostats. 

Electrovector, Inc., 475 Flushing 
Ave., Brooklyn 5, N. Y. 











| 
| 
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1440 N. Pulaski Ra., Chicago S71, Ill. 
In Canada; Renfrew Electric Limited, Renfrew, Ontario 





Mercury Vapor Lights (30) 


Reflector Type Circle-D mercury 
vapor lights for industrial and com- 
mercial lighting. Units are avail- 
able for standard and high bay serv- 
ices, in flood, spot or color corrected 
Merco-White. Lamps are made in 
250, 400, 700 and 1000 watts, stand- 
ard and high volts. Heavy cast alu- 
minum housing. A spring mounted 
mogul socket supports and cushions 
shocks at the base, while globe is 
centered and supported by a silicone 
rubber ring gasket. A new feature 
is calibrated stanchion connector 
bracket permitting pre-setting light 
beam pattern before installation. 
They are for indoor and outdoor 
use. 

Natale Machine and Tool Co., 339 
Highway 17, Carlstadt, N. J. 





Fittings (31) 


New Spang receptacle service fit- 
tings and telephone service fittings 
for use with underfloor electrical 
raceways. Sloping back and face 
plates, each held by a single captive 
screw, meet at the top center to en- 
close the fittings and give access to 
entire enclosed space when removed. 
From one to four power receptacles 
can be accommodated. Fittings take 
all standard power receptacles in- 
cluding 50-amp rating. For tele- 
phone service a special bracket is 
used to hold terminal blocks in 
place. 

National Supply Company, Two 
Gateway Center, Pittsburgh 22, Pa. 





The AMPROBE Jr. gives you so much 
more...not just a run-of-the-mill 
voltage tester but a precision-made 
instrument that measures voltage 
and current instantly and accu- 
rately without shutting down 
equipment. All this with one 
rugged and inexpensive pocket-size 
tool! And now...FOR THE 
FIRST TIME...at the request of 
utilities, industrial plants and other 
large-scale users of AMPROBES, 
the AMPROBE Jr. has gone 
SAFETY YELLOW to conform 
with standard safety practices. 


PICK THE AMPROBE YOU NEED! 
There’s an Amprobe for every job, 
every budget: from 10 amps and 
250 volts to 1200 amps and 600 volts 
AC; from $19.85 to $67.50. And 
with the Amprobe RS-3, you get a 
volt-amp-ohmmeter all in one 
pocket-sized, snap-around precision 
instrument. Every Amprobe comes 
with test leads; most with top grain 
cowhide leather case at no extra 
cost. See the complete Amprobe 
line at your jobber’s today. 











settle for an 
ordinary 








voltage tester? 





The ordinary 
Ask yourself these questions | AMPROBE | voltage 
Junior tester 





Does it measure current YES NO 


as well as voltage? 





Does it give you full 


visibility on a graduated YES NO 


reading scale? 





Does it fit conveniently YES YES 


in your pocket? 





Does it measure within YES NO 


+3% accuracy? 





Does it come in a full 


line of models to meet YES NO 


different problems? 





Does it protect you YES YES 


against shorts and shocks? 





Does it balance loads, 
locate grounds, determine YES NO 
motor overloads, check 

rating of circuit breakers? 

















Amprobe Jr. 


; - a“ 





PYRAMID INSTRUMENT CORP., Lynbrook, New York, 
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THESE NEW STARTERS 
WILL SAVE YOU TIME 
AND MONEY! 


HERE’S HOW: 
NEW WIDE VOLTAGE RANGE COILS .. . available 


for Sizes 0, 1 and 2. Now 1 coil replaces 3 conven- 
tional coils, saves you money. STANDARD COIL 
VOLTAGES: 110-120, 208-230, 440-480, 550-600 
VAC, at 60 cycles. New molded epoxy resin construc- 
tion gives far better protection against shock, vibra- 
tion, fumidity, oil, moisture, fungus and other severe 
environmental conditions. 


NEW WRAP-AROUND ENCLOSURES .. . for Size 
1 give maximum accessibility. Make starters easier 
to install, wire, inspect and maintain. 


STRAIGHT-THRU FRONT WIRING .. . and easy 


front accessibility of contacts makes your job faster, 
easier. 


50% SAVINGS IN SPACE AND WEIGHT... make 
“RA” Starters easy to locate and install. More space 
for wiring and for other components. 


A COMPLETE LINE... of “RA” Starters, including 


Sizes 0 through 5, provides the right controls for all 
your jobs. 


Write today for your free copy of Catalog 14: 
Arrow-Hart & Hegeman Electric Co., Dept. 
ECM, 103 Hawthorn St., Hartford 6, Conn. 


Have you seen the new Arrow-Hart 100 Amp 
Add-On Entrance Equipment? 


MOTOR CONTROLS + ENCLOSED SWITCHES 
APPLIANCE SWITCHES + WIRING DEVICES 


ie 
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Heat Pump (32) 


A new 2 hp heat pump designed 
for small homes and multi-unit 
structures has been introduced. The 
Weathermaker is a one-piece unit 
for whole house air conditioning. 
Its cabinet is less than 3 ft sq and 
can be located outside the house for 
installation and service. Unit has a 
cooling capacity of 22,000 Btu and 
heating output of 23,000 Btu with 
additional strip heaters available at 
10,000 Btu each. Automatic defrost- 
ing is actuated every 90 minutes if 
necessary. Operation starts only if 
outdoor temperature is in the range 
where frost will form. Besides a 
room thermostat which automati- 
cally switches the unit from heating 
to cooling as required, the heat 
pump has an Econostat located out- 
side to actuate strip heaters when 
temperatures fall below certain lev- 
els. This prevents the main system 
from operating each time the unit 
demands heat. 

Carrier Corp., Syracuse 1, N. Y. 


5 


Time Switch (33) 


A new two-circuit time switch for 
multiple control building and park- 
ing lot lighting is now available in 
the standard line. Model 1196 con- 
tains two sets of single-pole single- 
throw contacts. The two-circuit 
switch will turn two lighting cir- 
cuits on at one time, and turn them 
off independently. The 1196 is also 
available with Tork’s new Reserve 
Power. 

Tork Time Controls, Inc., Mount 
Vernon, N. Y. 








YOU 
ASKED for 
these 


Heavy-Duty 
Grounding 
Receptacles! 
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Circuit Breaker (34) 


A new low voltage power circuit 
breaker, the LA-75A, rated at 75,000 
amps interrupting capacity at 2000 
and 3000 amps current carrying ca- 
pacity has been introduced. Breaker 
provides both electrically and man- 
ually charged stored energy closing 


No. 5714 Cord Set 





mechanisms on each unit. Positive ‘ Or wii ia — 
closing is insured by the Amplitork 

stored energy closing mechanism. No. 5754 Receptacle 
A fhp motor operated from either ith ee ae 


de or ac provides energy to com- 
press closing springs. All conduct- 
ing parts of breaker are mounted 
on a single-piece base support for 
maintenance. Racking mechanism 


Developed Lan Zeltbume (co sarebele| 


these 30 and 50 impere 250 volt 


No k-R- A y 





and breaker contacts are positively grounding receptgcles are of sturdy bakelite construc 
interlocked to prevent withdrawal tion. For heavy-duty applications primarily, these recep 
—_ 


nected, breaker can rack out freely operator. Tough, safe and of dependable H & H Specifica 


on its rollers. The LA-75A breaker tion grade quality, they are right for 

is available as a separate unit for 

panelboards, framework mounting PLANT USE with electric portable tools and welding 
or for individually enclosed mount- and maintenance equipment 

ings in switchgear cubicles. OFFICE USE with all types of office machines 


lliis - Chalmers JA ufacturi <i 
C A Mil ; . wi W fan sJacturing * aa HOME USE with range dryer freezers and othe 
0., Milwaukee 1, is. ios a heavy-duty ipphanes 


| 

of a closed breaker. Once discon- Sa tacles are U-slot grounded for protection of equipment and 
| 

i 


Brass or Stainlk Steel plate ivailable 


Cable (35) 


A new intercommunication cable 
with color-coded paired copper con- 
ductors in size No. 22 Awg, is de- 
signed for use in intercom, annunci- 
ator, telephone, and call systems in 
hospitals, schools, office buildings, 
industrial plants, and similar appli- 
cations. Available in conductor 
pairs of 6, 11, 16, 26 and 51. Insu- 
lation is Flamenol (polyvinyl chlor- 
ide) which provides permanent, 
solid color-coding so that each pair 
can be identified and selected from 
all other pairs in the cable. Over-all 
jacket is a Flamenol which permits 
normal stapling of cable to walls 
or baseboards without damage to 
cable. Stripping is made easy by 
use of a nylon rip cord under the 
jacket. Data sheet is available. 

General Electric Co., Wire and 
Cable Department, Bridgeport 2, 
Conn. 


No. 5737 Receptacle 





No. 5715 Cord Set 


Both No. 5714 and N 715 4-wire rubber 





OA and 
SOV rece cle 
Available i 1 


Write for more detailed information on these and other 


Grounding Receptacles in the complete Arrow-Hart line 


Che Arrow-Hart & Hegeman Electric Co 
Dept. ECM O38 Hawthorn St Hartford 6, Conn 
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NATIONAL ADS in large-circulation 
high-influence magazines, to launch 
the Eye-Fi program with power and prestige 





fore) Si te), | ADS to cas anc sia mec 


creat Jor wich be 


produce inquiries and leads 
EN offering hard-selling and 
informative brochure through 


economical small space 








PROMOTIONAL AIDS designed for use 


by local groups, including self-mailers 


PLUS: publicity, prepared talks and slides, training programs, =o mam, envelope Sema 
inter-industry information, sales aids and other materials 


to round out and complete the Eve-Fi Relighting promotion program. 








PROFIT 
PREVIEW 


COMING — the dynamic new 
Eye-Fi Relighting program 
—with profits for all! 


WHAT @ An industry-wide campaign to 
tap the huge potential of the ever-ex- 
panding relighting market . . . to increase 
sales of lighting fixtures, lamps and ac- 
cessories . . . with major benefits to all | 
groups—manufacturers, distributors, con- | 
tractors, utilities and users. 


HOW @ By boosting consumer conscious- | 
ness of the need for more and better-qual- 
ity commercial and industrial lighting — 
through an integrated and extensive ad- 
vertising, promotion and publicity cam- 
paign, built around the dramatic new 
Eye-Fi concept. 


WHO @ All members of the electrical in- 
dustry can participate (with Certification 
included, if desired by the sponsors of the 
local operation). Materials for hard-hitting, 
coordinated promotion at all levels, and 
for product identification, will be provided 
at cost. 


WHEN @ The big new Eye-Fi Relighting 
campaign will begin with large space ad- 
vertising, and publicity, in important na- 
tional magazines, business papers and 
trade publications early in 1959. 


MAKE THIS YOUR PROGRAM. 


Find out how 
you can profit from it. 
Write to the 


National Lighting Bureau, 
155 East 44th Street, New York 17,N. Y. 


for further information on 





and ¢ elified Eye-Fi Relighting 
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Heat and Light Unit (36) 


A new bathroom ceiling built-in 
Heetaire-Lite unit produces instant 
radiant infra-red heat plus lighting. 
Unit has a sheathed stove-type 
heating element with a_ special 
nickel chromium alloy sheath that 
arrests moisture action. Using a 
100-watt bulb, it has a snap-on-off 
glass for relamping. Housing fits 
between standard 16-in. joist cen- 
ters, heating elements suspended. 
All ceiling units may be used with 
wall thermostats for automatic con- 
trol. Literature is available. 

Markel Electric Products, Inc. 
and La Salle Products, Inc., Fuffalo, 
N.. ¥; 


Generator 


(37) 


A new model, M-2500-P, electric 
generator has an output of 2500 
watts and weighs 157 lbs. Unit fea- 
tures: recoil starting, duplex and 
twistlock receptacles, pilot light, a 
carrying frame and special shock 
pads. Literature is available. 

Pioneer Gen-E-Motor Corp., 5841- 
49 W. Dickens Ave., Chicago 39, 
Ill. 


Magnetic Controls (38) 


The new Class 41 contactor line 
rated in 20-, 30- and 40-amp sizes 
for air conditioning and refrigera- 
tion are also rated through 10 hp, 
220 volts and 15 hp, 550 volts poly- 
phase for across-the-line control of 
electric motors, heating and light- 
ing loads. These same controls are 
also rated for resistance heating 


loads through 40 amps. The 20-, 30- 
and 40-amp sizes in 2-, 3- and 4-pole 
devices have the same mounting di- 
mensions. Contactors can be fur- 
nished to mount in any position. 
One-piece molded frame and arc box 
provides a_ self-insulating base 
which is resistant to tracking and 
moisture. Molded magnet coils are 
moisture resistant. Contacts are 
visible. General purpose Type 1 en- 
closures are treated to resist corro- 
sion. Bulletins 41-Bl1 and 41-B2 are 
available. 

Furnas Electric Co., 1067 McKee 
St., Batavia, Ill. 


(39) 


A new series of “Spiralite” light- 
ing fixtures uses polished brass with 
concentric circles impressed around 
the shade. Shades are perforated. 
Series includes a pole lamp, a 3-light 
cluster, a pulldown, a close-to-ceil- 
ing unit and single pendant. 

Thomas Industries Inc., 410 
South Third St., Louisville 2, Ky. 


Lighting Fixtures 


(40) 


Deluxe executive intercom 
phones, the new Fanon-Fone Series 
5000, now provides for as many 
separate simultaneous conversa- 
tions as there are pairs of call but- 
tons on the face of the desk-type 
phone. It also features a paging 
system and facilities for multi- 
ple-station conference calls. In 
order to contact another station, the 
caller merely presses the appropri- 
ate call-button. When the hand-set 
is replaced, all engaged buttons are 
automatically released and cleared. 
Two models are available—Model 
5006 contains six buttons on face 
of phone and has a 7-station ca- 
pacity. Three simultaneous private 
conversations or conference calls 
are permitted. Model 5012 contains 
12 buttons and accommodates 13 
stations, permitting six simultane- 
ous private conversations or con- 
ference calls. 

Fanon Electric Co., Inc., 98 Ber- 
riman St., Brooklyn 8, N. Y. 


Intercom Phones 
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rae NEW LOOK” 


IN GENERATOR DESIGN 


on large Onan gasoline and diesel plants 


TYPICAL 
ROTATING 
EXCITER 
GENERATOR 


ONAN’S NEW 
MAGNECITER 
GENERATOR 


Eliminates all moving parts 


in exciter and voltage regulator 


Steps up performance in primary 
and emergency standby installations 


FASTER VOLTAGE RECOVERY— Rated voltage is restored within 
one second after load is applied or removed, compared 
with 5 seconds for a rotating exciter generator. 

LESS VOLTAGE FLUCTUATION— Voltage fluctuation with load 
changes is less than half that of standard-type generators. 

GREATER RELIABILITY — New design eliminates hundreds of elec- 
trical connections, the commutator and its brush rig, and 
many other “‘break down’”’ points. 

FEWER ADJUSTMENTS—No extra sensitive adjustments neces- 
sary. Regulator has no delicate multiple contact points. 

EASIER SERVICING— All exciter and regulator components are 
easily accessible. No dismantling necessary. 

New oa generators are now standard equip- 
ment on all Onan Electric Plants of 100, 125, 150, 175 and 
200KW, as well as on many smaller sizes. A choice of 
Diesel or gasoline engine power is available on most 
Magneciter-equipped models. Complete specifications on 
any or all Onan units will be sent on request. 


Onan builds a complete line. Air-cooled gasoline models 

from 500 to 10,000 watts; air-cooled Diesels in 3 and 

SKW; water-cooled gasoline models from 10 to 150 
KW ; water-cooled Diesels, 10 to 200KW. Also separate 
j generators, D.C. plants, and accessories. 


Find Us Fast 
in The 


| Yellow Pages 


£3: 


— 


Call the Onan distributor listed in your 
telephone book or write directly to us. 


D. W.ONAN &'SONS INC. 


2697 University Ave. S.E, Minneapolis 14, Minnesota 





Gian 


ELECTRIC PLANTS 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . 


Lighting Fixture (41) 


Series “H” explosion-proof light 
fixture has been designed to provide 
maximum light while providing 
easy installation and maintenance. 
Unit is available in various mount- 
ing arrangements and with a choice 
of reflector styles. Sizes range from 
60- through 500-watt units. All are 
approved for Class I, C & D; Class 
II, Group E, F and G. 

Killark Electric Mfg. Co., Vande- 
vanter and Easton, St. Louis, 13, 
Mo. 


Heater/Lighting Unit (42) 


A recessed ceiling unit combining 
electric radiant heating with built- 
in lighting, named Pyrolite-RCL, 
has been announced. Rated at 1,000 
watts of heating, the unit is mildly 
fan-forced to circulate convection 
heat normally stacked at the ceiling 
to all corners of the room. Tem- 
pered Pyrex glass panels have an 
electrical conductive coating. Car- 
bon-contact bus bar assures elec- 
trical contact. The 200 watts of 
lighting banked on either side of 
heating panel uses Corning’s “Alba- 
Lite”. Heating is controlled by a 
wall-mounted thermostat, lighting 
by a separate wall switch. Units 
are UL approved, available in 120-, 
208- and 240-volt. Dimensions are 
13? ins. by 27 ins. outside, 12 ins. 
by 26 ins. by 62 ins. inside, includ- 
ing junction box. External frame is 
available in either a polished chrome 
or baked white enamel finish. 

Berko Electric Mfg. Corp., 212-40 
Jamaica Ave., Queens Village 28, 
N. E. 
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ETL checks 12 to 14 specified ballast characteristics 
on all Certified types in production 


by each manufacturer, verifies compliance 


by test... and does it every month! 


77 LL eee 


-— 


 iheon is important: Because if any ballast fails to 
measure up, the right to carry the emblem 
“Certified CBM by ETL” is withdrawn. 


What characteristics are checked? The operating 
qualities which the American Standards Association 
has determined will give dependable, rated perform- 
ance from the lamps with which the ballasts are 
designed to be used. These constitute the CBM 
Specification and assure: 


High power factor + High light output « Positive 
starting « Rated lamp life - Limit on heat rise 

« Control for steady light - Quiet operation 
From these qualities come practical benefits: Up to 
2,500 hours more lamp life than with ordinary bal- 
lasts; as much as 40% more light output; and savings 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . 


‘SS . \S be 








on installation. ..with less wire, fewer circuits 
needed for fixtures CBM equipped... fewer fixtures 
for the same level of light. 


For the latest facts on why it pays to specify 
fixtures equipped with Certified CBM Ballasts, ask 
us to send you CBM NEWS. 


CERTIFIED 


BALLAST 
MANUFACTURERS 


2118 KEITH BUILDING 
CLEVELAND 15, OHIO 


CBM 
CERTIFIED 
by 


Participation in CBM is open to any manufacturer who wishes to qualify 
69 
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Including 

V Trans-O-Matic 
Transfer Switch 

V Generator Control 

V Engine Start 

Vv Battery Charger 
in a NEMA Type 1 
51” x 34”x 11” cabinet 


with hinged access 
door. 
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Generator Control 





Lake Shore now offers its well- 
known control line combined 
into one simplified control 
center. In addition to saving 
space, you can also save up 
to 20% of cost of individual 
controls. State generator 
rating when requesting 
details! 


hore ELECTRIC CORPORATION 
205 Willis Street / Bedford, Ohio 





A new radiant heat tacker, Model 
T5-8W, designed especially for in- 
stallation of radiant heat cable and 
low-voltage wiring, such as inter- 
com systems and inside telephone 
wiring. A _ built-in wire guide, 
special ys-in. leg length staples with 
shaped crowns and_ ground-out 
driver. A built-in wire guide auto- 
matically centers the tacker over 
the cable. Crown of this staple is 
shaped to fit snugly over the wire 
without damaging the insulation. 

Bostitch, 2008 Briggs Drive, East 
Greenwich, R. I. 





Action Light (44) 


An improved action light for out- 
side applications, designated Model 
28S. The light consists of a 100- 
watt lamp, with a motorized non- 
tarnishing Alzak reflector weather- 
proof housed in a _ transparent 
cylinder. The motorized reflector ro- 
tates around the lamp to create 60 
impulses a minute. Steel housing is 
available in chrome plate finish or 
baked hammertone enamel. Trans- 
parent cylinder is furnished clear, 
or with blue, amber or red color. 
Rubber gaskets provide weather- 
proof seals between housing and 
cylinder. A 34-in. pipe nipple facili- 
tates mounting and weatherproof 
enclosed wiring. Overall dimensions 
are 67 ins. dia, 15 ins. high. Fur- 
nished for 115 volts, 60 cycles, ac. 
Literature is available. 

North American Signal Co., 220 
H. South State Street, Chicago 4, 
Illinois. 
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Progress /s Our Most /mportant Product 


GENERAL (6 ELECTRIC 








"| think I'm about average...as PA.’s go. Regular hours... 


about 10 a day. Occasionally a product comes along that 
makes my decision easy —like G-E Lamps. Odds are 999 out 
of 1,000 are sure-starters .. . 99 out of 100 will last about 2 


years. And our fluorescent per-case price is less than in 1950!" 
GAMBLE? ‘'Why gamble on lamp performance when, on 
the average, 999 out of 1,000 G-E Lamps are free of any 
defect which could affect performance in our sockets!”’’ 


General Electric Co., Large Lamp Dept. C-907, Nela Park, Cleveland 12,0. 
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DUST ENVIRONMENT TEST 
of Vertical and Horizontal Contact Type Motor Control 


#1 Horizontal 
Contact Starter 


#2 Horizontal 
Contact Starter 


Vertical Contact 
C-H Starter 


100% 200% 300% 


Percent Gain in Contact Resistance 
After Four Hour Dust Test 
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derect which could affect performance in our sockets!’’ 
General Electric Co., Large Lamp Dept. C-907, Nela Park, Cleveland 12, 0. 





(45) 


A new and complete line of buck 
and boost transformers. There are 
20 models available, covering 480 
voltage transformations. All mod- 
els have a dual rated primary, 120/ 
240-volt, with a 12/24-volt or 16/32- 
volt secondary. Literature is avail- 
able. 

Jefferson Electric Co., Bellwood, 
Till. 


Transformers 


(46) 


A new universal current limiting 
fuse, marketed as the S&C Fusistor, 
will take care of most indoor po- 
tential transformer needs at 14.4 
kv and below. Unit is designed to 
fit all mountings. Current limiting 
section of fuse is a helically coiled 
molybdenum wire, in turn helically 
coiled on a ceramic core, embedded 
in silica sand. Unit provides im- 
mediate response to a fault with 
longer current limiting action and 
less pronounced “chopping” of the 
current when wire melts. Inter- 
rupting section is boric acid 
chamber. Both sections combine on 
heavier faults to limit and interrupt 
current providing protection over 
full range of fault currents. Fusis- 
tor is available in four voltage 
ratings—4.8, 7.2, 13.8, and 14.4 kv, 
and two clip center sizes—8 ins. 
and 114 ins. 

S & C Electric Company, 4435 
Ravenswood Ave., Chicago 40, Ill. 


High Voltage Fuse 


Tool (47) 


A skinning knife, known as No. 
74 Poly-knife, to cut, peel, and strip 
off neoprene and polyethylene coat- 
ings from wire and cable. Also de- 
signed to handle aluminum conduc- 
tors 2/0 to 4/0 flat service wire. 
Works equally well for both center 
splices and conductor ends. Knife 
blade completely shielded. After 
splitting insulation, the outside 
guide will slip under insulation and 
peel or roll off the material with a 
twist of the wrist. 

Miller Equipment Co., 
Franklin, Pa. 


Inc., 


Switches (48) 


A full line of load break oil 
switches for load centers, unit sub- 
stations and other outdoor and in- 
door power distribution needs. 
Available in standard designs of 2-, 
3- or 4-way, 3-pole, in 7.5 and 15 kv, 
400-amp ratings. Tanks are of 
}-in. welded steel, pressure tested. 
All component parts are of standard 
design, interchangeable within like 
ratings, and include provision for 
padlocking, key and electrical inter- 
locking. Catalog is available. 

ESCO Manufacturing Co., P. O. 
Box 1039, Greenville, Texas. 


(49) 


Silicon ac to de power rectifiers 
are available. The SN-60 series, de- 
signed for intermediate power ap- 
plications, is an efficient rectifica- 
tion medium with good electrical 
and mechanical characteristics. Low 
maximum forward voltage drop is 
1.2 volts at 10 amps, 27° C. Diodes 
are of all-weld construction, her- 
metically sealed to withstand severe 
service. Diodes are available with 
flat or stud bases, with flexible or 
rigid positive connections. Litera- 
ture is available. 

Syntron Co., 690 Lexington Ave., 
Homer City, Pa. 


Rectifiers 


& 





(50) 


Oil tight, lay-in wireway and fit- 
tings are designed to house elec- 
trical wires and are made to JIC. 
standards. The ends of each straight 
section or fitting are flanged on 
three sides; a neoprene gasket is 
placed between the end flanges when 
pieces are bolted together. After 
wires have been laid in, a gasketed 
sealing plate is screwed tightly in 
place at the top of each joint to 
provide complete sealing between 
pieces. Standard wireway sizes are 
24 by 24 ins., 4 by 4 ins., 6 by 6 ins., 
and 6 by 12 ins. Straight sections 
measure from 6 ins. to 10 ft. 
Auxiliary fittings include elbows, 
crosses, “T’s”, etc. 

Hoffman Engineering Corp., An- 
oka, Minn. 


Wireway and Fittings 
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SKCABLLAC 


IS CALLBACKS 
SPELLED BACKWARDS 


EITHER WAY IT DOESN’T MAKE 
SENSE—YOU CAN AVOID CALL- 
BACKS WHEN YOU SPECIFY 
APPROVED 
AND PROVED 
WIRING DEVICES 







LISTED BY UNDERWRITER’S LABORATORIES 
Be sure to visit the Eagle Booth #118 at 
the Progress in Electrical Equipment Exhibit, 
St. Lowis, Missouri, April 7-8-9 








“Perfection is not an Accident” 
EAGLE ELECTRIC 


MFG. CO., INC. 


NEW YORK 


AND ITY 1 
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Ballasts (51) 


A new line of mercury ballasts 
for operation with mercury lamps 
ranging from 100 to 425 watts is 
now available. The line includes 
regulator ballasts for use with 100-, 
175-, 250- and 400-watt lamps; and 
reactor ballasts for use with 175-, 
250-, 400-, and 425-watt lamps. 
Called the “Bonus Line”, the new 
units are designed to provide higher 
operating efficiency and improved 
regulation in a smaller, lightweight 
design. New core and coil design of 
units protects against lamp current 
or wattage increases even with 
changes of 10% or more in the pri- 
mary voltage and provides plus 0 
to minus 1.5% regulation. Espe- 
cially designed for outdoor use, the 
ballasts are not affected by low 
temperatures. 

General Electric Co., Schenectady 
6. WN. F. 


(52) 


A new lighting control line de- 
signed for installations requiring 
the simplest form of lamp intensity 
control. Designed for incandescent 
or 40-watt T-12 fluorescent lamp 
control, new units use Varistat or 
Radiastat adjustable autotrans- 
former dimmers in open type as- 
semblies or enclosed in sheet metal 
enclosures furnished in gray. Sizes 
range from 1200 watts to 24,000 
watts per assembly. Operation is 
manual by means of molded hand- 
wheels or slot closing levers. 


Lighting Control 


Ward Leonard Electric Co., 
Mount Vernon, N. Y. 
Heating System (53) 


A decorator-styled electric home 
heating system that keeps both 
floors and window areas warm. The 
system consists of electric panels 
framed in aluminum and finished 
with wood-grained, beige-tone, or 
marbleized plastic to blend with 
room decor and furnishings They 
can be used for new construction 
or added to present homes. Each 
panel is a self-contained heating 
unit, 2? ins. deep, designed to be 
mounted on walls beneath window 
areas. Panels come in five sizes. 
The panels provide 50% radiant 
heat and 50% convected heat. They 
can be used as baseboard heaters. 
wall panels or as ceiling panels. 
Each room is provided with its own 
thermostat. Panels are available 
for 120 and 240 volts, and in watt- 
ages ranging from 375 to 2,000. 
Sizes are 36 by 18 ins., 48 by 6 ins., 


36 by 9 ins, 86 by 14 ins., and 72 
by 9 ins. 

Sun-Tron Corp., 7435 West Wil- 
son Ave., Chicago 31, Ill. 


Ballast (54) 


A new fluorescent dimming bal- 
last, designated as type B1013, 
which was designed for use with 
Luxtrol light controls, has a range 
of maximum to minimum illumi- 
nation in a ratio of 500 to 1. All 
lights come on at the same time. 
Lighting set by Luxtrol at a de- 
sired level of illumination before 
being turned off may be turned on 
at the same level without adjusting. 

Superior Electric Company, Bris- 
tol, Conn. 


Product Briefs 





(55) Aluminum magnet wire in 
a broad range of sizes, shapes and 
insulations is now being made 
available by Kaiser Aluminum & 
Chemical Sales, Inc., Chicago, IIl. 

(56) Albertson & Company, Inc., 
Sioux City, Iowa, has added five 
new models to its line of electric 
impact wrenches and. electric 
screwdrivers. ... (57) A footage 
meter is now available for meas- 
uring various lengths of electrical 
wire and cable, including lead- 
coated and flexible conduit, in sizes 
ranging from % to 1-in. in dia. 
It will also measure wire rope, 
hose and plastic flexible pipe. Man- 
ufacturer is Reel-O-Matic Div., 
Columbia Products, Inc., Wrights- 
ville, Pa. ... (58) Progress Man- 
ufacturing Co., Inc., Philadelphia, 
Pa., has fitted their outdoor posts 
and lanterns with outlets. 

(59) The Ess Instrument Com- 
pany, Bergenfield, N. J., has devel- 
oped miniaturized “electric eyes” 
for industry. They can be used to 
operate a relay when a direct light 
beam is cut by a passing object or 
to operate on light reflected from 
a surface. ... (60) An overload 
protector for fhp motors which 
trips in response to either rising 
temperature of the motor or exces- 
sive current draw has been intro- 
duced by Mechanical Products, 
Inc. of Jackson, Mich.... (61) The 
Joyce-Cridland Company, Dayton, 
Ohio, has redesigned its air motor 
jack. 

(62) The RES-TEP safety step 
offered by Utility Tool and Body 
Co., Clintonville, Wis., consists of 
a one-piece aluminum detachable 
ladder step having a foot rest sur- 
face measuring 5 by 12 ins. 
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| 1 when it represents the new ADVANCE single case 
RSH-2S200 ballast for VHO, SHO and PG lamps. Here is a 
single ballast that replaces 2 cans previously necessary . . . and 
16 Ibs. 16 lbs. can now equal 21 Ibs. This new single unit 
weighs only 21 lbs., a saving of 11 lbs. over 2 case installations. 


16-11/16” + 16-11, 16” 19-3/16”. Where two ballasts 
formerly required almost 3 ft. of channel this new ADVANCE 
single case unit saves space as it is only 19-3/16” long . . . in- 
stalling one ballast in place of two cuts labor casts in half. 


Then too, E+ E D. ADVANCE engineers have designed this 
Titel (-Ml ole] (ols (oMMe) o\-1eeh(-MNol MoM (o)\7-1am tol" ]ile ME colilite ME (-)7-1 MED (Oh AML 
place of 2 ballasts of E sound ratings, the new ADVANCE RSH- 
i 25200 ballast is sound rated D. This makes it possible to use VHO, 

SHO and PG lamps in places where heretofore these installations 
td Lal tolitticla lela mel-tacltlt-Mel ml cleli(olt Mile] t 





The ultimate service of a ballast depends on its design, con- 
SiaUletilelamelile Me) o\-1cchilela mol Mm (ohvMi-luilel-1eehitle- wa N PAN) | il aloN al olaliley; 
you a single case ballast for operating two—96” or two—72" 
VHO, SHO, or PG lamps incorporating these principles. There is 
BoM ilal-1am ole] i (ol) MM Tolal- ME ule Md | MM) ol-1ce] (-Meetole) (-1 ame) ae (olile|-1aMm A AgTIC 
today for complete technical data. 


“The Heart of the Lighting Industry” NIA RAAAAAAAAAG 


Or % TRANSFORMER CO. 


Fluorescent Lomp Ballasts 7950 NO. WESTERN AVE CHICAGO 18 WL USA 
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WILEY 


STARTER TYPE—RAPID START 
SLIMLINE LIGHTING FIXTURES 





@ Pioneers in Fluorescence 
since its inception. 

@ Modern functional designs. 

@ Stock fixtures adaptable for all 
lighting layouts. 

@ Units designed for quick, 
easy erection. 

@ Patented E-Z Servicer. 

@ Designed and manufactured by 
WILEY with ETL Certified 
Electrical Components. 


See our local sepeceentatives 
WETMORE-CLOSE CO., INC. 
1312 Tremont 

Boston 20, Massachusetts 


For Full Information, write 
R & W 


WILEY 


Inc. 


Dearborn at Bridge Street 
Buffalo 7, N. Y. 


Underwriters’ Approved IBEW (AF of L 








Catalogs, Bulletins 
and 
Engineering Data 





(63) ALUMINUM CONDUIT, cou- 
plings and 90-degree elbows. New 
booklet discusses advantages, 
economy and applications along 
with standard installation proce- 
dures. Kaiser Aluminum & Chem- 
ical Sales, Inc. 


(64) SAFETY SwitcH for hoists 
which automatically cuts the power 
supply when a hoist or crane ap- 
proaches the overload stage is de- 
scribed in new bulletin. W. C. Dil- 
lon & Co., Ine. 


(65) SILICONE COMPOUND for re- 
ducing arcs, shorts and the forma- 
tion of leakage paths on insulators 
exposed to contaminated atmos- 
pheres is described in illustrated 
brochure 4-215. Dow Corning Corp. 


(66) REELITES for lifting or sup- 
porting extra-flexible rubber jack- 
eted cords for an uninterrupted 
power supply. New 4-page Bulletin 
RL 258. Appleton Electric Co. 


(67) CENTRIFUGAL FANS of corro- 
sion-proof rigid plastic, in sizes 
from 104 to 48 in. Two new bulle- 
tins, 9-20 and 9-21. Atlas Mineral 
Products Co. 


(68) SILICON RECTIFIERS for replac- 
ing existing selenium rectifiers in 
alternator systems. 4-page folder. 
Leece-Neville Co. 


(69) BATTERIES for _ industrial 
trucks are described in new tech- 
nical bulletin 6230. Exide Industrial 
Div., Electric Storage Battery Co. 


(70) ISOLATED PHASE Bus. Bulle- 
tin GEA-6874, 12 pages, gives de- 
tailed information on new unit- 
supported bus for reducing fault 
current stress on conductors and 
insulators. General Electric Co. 


(71) Time SwITCHES—how to 
select them. Complete section of 
Catalog 159 is devoted to an ex- 
planation of switching and timing, 
followed by listing of available light 
and power time switches. Tork 
Time Controls, Inc. 


(72) EMERGENCY LIGHTING. Bulle- 
tin 243B, 20 pages, describes com- 
plete systems including batteries, 
control panels, contactors and light- 
ing fixtures. Standard Electric 
Time Co. 


(73) Hoists AND CRANES. 8-page 
folder DH-28 contain; data on con- 
struction details, dimensions and 
specifications. Wright Hoist Div., 
American Chain and Cable Co., Inc. 


(74) LIGHT CONTROLS featuring 
non-interlocking Varistat and 
Radiastat dimmers for continuously 
adjustable control of lighting in- 
tensity. 4-page Circular 76N. Ward 
Leonard Electric Co. 


(75) PRIMARY BATTERY combining 
recyclability of secondary battery, 
fast activation of the primary, and 
high output of the silver-zinc sys- 
tem is completely described in new 
technical bulletin. Yardney Elec- 
tric Corp. 


(76) PLATING RECTIFIER silicon 
conversion kits. Complete catalog 
gives prices and ordering informa- 
tion. Dresser Electric Co. 


(77) NURSE CALL SYSTEMS. 8-page 
Bulletin 221 covers automatic in- 
dicator, master telephone set, con- 
trol system, bedside stations, and 
miscellaneous accessories. Stand- 
ard Electric Time Co. 


(78) TUBING AND SLEEVING selector 
card to aid in the selection of elec- 
trical insulation for particular ap- 
plications. Samples are incorpor- 
ated into chart. Suflex Corp. 


(79) DISTRIBUTION REGULATOR 
Type SFR, available in several rat- 
ings at 8660 and 13,200 volts, 3 
phase, is described and illustrated 
in new Bulletin 21B9026. Allis- 
Chalmers. 


(80) TRANSFORMER COOLING by 
vapor method is discussed in 8-page 
booklet B-7602, covering principles 
and practice. Westinghouse Elec- 
tric Corp. 


(81) PowER PROTECTOR. Bulletin 
GEA-6527, 8 pages, provides de- 
tailed information on Type LB-1 
low-voltage power protector for 
heavy duty commercial building ap- 
plications. General Electric Co. 


(82) VOLTAGE REGULATOR. 30- 
finger REGOHM, designed to han- 
dle heavy currents encountered in 
battery-charger applications and 
generator control, is described in 
2-page bulletin. Electric Regulator 
Corp. 
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WHY SLIPKNOT TAPES 

“ ARE SOLD ONLY 
THRU RECOGNIZED 
DISTRIBUTORS 


OVING goods costs money. Your full-func- 
tioning distributor keeps your costs down. With- 
out him, here’s what would happen: 


¢ To visit every contractor, dealer and industrial 
plant, we’d need at least 300 more salesmen. 


We’d also need ten times more office help, 
packers and shippers. 


Moreover, you’d never get the wonderful serv- 
ice you get now. Your distributor stocks plenty 
of Slipknot Tape, and gets it to you fast. 


To keep abreast of new products and market 


changes, you’d have to see hundreds of sales- 
men every month. 


Your repeat business is vitally important to 
your distributor — and that’s why he stocks 
only the highest quality lines. 

You’d be charged for freight, too— but if 
you’re in a metropolitan free delivery zone, 
your distributor delivers to you without charge. 


Slipknot Electrical Tapes — Friction, Plastic, 
Rubber — are the best you can buy... and you 
buy best from your distributor. Neither of us 
could get along without him. 











PLYMOUTH RUBBER COMPANY, INC.™ 


QUALITY SINCE 1896 CANTON, MASSACHUSETTS 
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(83) Masonry ANCHORS. Slugin 
anchors, used for heavy-duty fast- 
enings to masonry and concrete 
construction with standard ma- 
chine bolts, are detailed with full 
specifications in new 6-page catalog. 
Star Expansion Industries Corp. 
(84) MAGNET WIRE, lead wire, 
cables, tubing and Teflon tape. Lat- 
est engineering information and 
prices are given in new 64-page 
catalog. American Super-Tempera- 
ture Wires, Inc. 

(85) SOLDERING IRON Tips. 81 new 
shapes and sizes plus 43 old sizes 
of plug and screw tips. Catalog 601. 
Hexacon Electric Co. 


(86) HIGH-VOLTAGE CONTROL for 
squirrel-cage, synchronous’ and 
wound rotor motors covered in 16- 
page booklet. Cutler-Hammer Inc. 


(87) SWITCHES, momentary con- 
tact, 30 amps. New series is de- 
scribed in new bulletin giving op- 
erating characteristics and appli- 
cations. McGill Mfg. Co., Inc. 
(88) PHOTOELECTRIC CONTROLS for 
street lighting. Bulletin GEC-1524, 
4 pages, describes control elements 
and relays. General Electric Co. 
(89) FLUORESCENT LIGHTING sys- 
tems. Small-sized catalog provides 
condensed data on commercial and 


industrial units, recessed troffers 
and ceiling systems. Smithcraft 
Lighting. 


(90) CIRCUIT BREAKERS and enclos- 
ures, panelboards, fusible service 
equipment, safety switches, indus- 
trial motor control, and lighting 
and power panelboards are included 
in new 32-page pocket-sized cata- 
log. Federal Pacific Electric Co. 


(91) CONNECTORS for terminal 
blocks which make positive connec- 
tions with only + turn of screw- 
driver without solder, lugs or 
crimping are described in new tech- 
nical bulletin. Camblock Corp. 


(92) TRANSFORMERS, dry type and 
liquid-filled, single and three-phase, 
1 to 1500 kva, are detailed in new 
40-page catalog, with price list. 
Marcus Transformer Co., Inc. 


(93) INSULATING PRopuctTs for 
splicing and terminating wires and 
cables. 24-page catalog includes 
electrical tapes, connectors, kits and 
high-voltage splicing materials. 
Minnesota Mining and Mfg. Co. 
(94) RESIDENTIAL LIGHTING. 1959 
catalog covers reel-type pulldowns, 
dimmer, colonial hanging fixtures, 
chandeliers, accent lights, ceiling 
fixtures, wall brackets, outdoor fix- 
tures, and others. Moe Light Div., 
Thomas Industries Inc. 


want 


ty 2797 


(95) CLocK SYSTEMS. 20-page bul- 
letin 245 describes line of clock and 
program system components. Stand- 
ard Electric Time Co. 


(96) EXPANSION FITTINGS for con- 
duit runs. Bulletin 12 includes line 
of weathertight fittings to relieve 
expansion strains in long runs of 
conduit and EMT. Spring City 
Electrical Mfg. Co. 


(97) TRANSFORMERS for substation 
use, single and three phase, up to 
and including 10,000 kva, through 
69 kv. Illustrated 8-page booklet 
CS-701. Kuhlman Electric Co. 


(98) METAL-ENCLOSED Bus for util- 
ity and industriai use. 20-page bul- 
letin gives ratings and construction 
details of complete line of isolated 
phase and nonsegregated phase bus, 
large-size conductor for high-volt- 
age high-current electrical loads, 
and auxiliary equipment. I-T-E 
Circuit Breaker Co. 

(99) SELENIUM RECTIFIERS. 10- 
page catalog gives descriptions and 
specifications for cell sizes in range 
from l-in. square to 12 by 16 in. 
for stacks of practically any size 
in de ratings from 26 to 52 volts. 
Syntron Co. 


(100) Motor CONTROLS. Quick 
selector chart with handy index 
tabs includes information on rat- 
ings, sizes, features, and catalog 
information. Arrow-Hart & Hege- 
man Electric Co. 

(101) SYNCHRONOUS GENERATORS. 
High-speed packaged units 187 kva 
and larger, single or 3-phase, are 
covered by bulletin 2100-PRD-254. 
Electric Machinery Mfg. Co. 


(102) CENTRIFUGAL SWITCHES with 
adjustable speed range 70 to 5000 
rpm, are described in new product 
bulletin giving application data, 
cutaway views and construction. 


Euclid Electric & Mfg. Co. 


(103) TEMPERATURE CONTROLLER 
for electric heat-treating furnaces. 
Bulletin GE-60001 describes elec- 
tronic controller which is actuated 
by signals from thermocouples. 
Hagan Chemicals & Controls, Inc. 


(104) Om CrrcuITt RECLOSER for 
use on circuits 2.4 to 23 kv, phase- 
to-phase, and having available fault 
currents up to 2500 amperes; load 
ratings range from 5 to 100 amps. 
Bulletin CRIB. Line Material In- 
dustries, McGraw-Edison Co. 


(105) LIMIT SWITCHES. 4-page bul- 
letin describes and illustrates line 
of industrial duty precision limit 
switches for applications requiring 
millions of operations. Cutler-Ham- 
mer, Inc. 
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‘Naugatuck KRAL STIC 





RUSTPROOF, CORROSIONPROOF, LIGHTWEIGHT, TOUGH, SNAKEABLE PLASTIC PIPE 














and itjoins witha yV 





No need for expensive threading operations and and rough handling. 

wrench work—no time wasted—Kralastic pipe can be What's more, Kralastic pipe is flexible enough to 

joined in seconds by anyone! follow uneven ground contours without costly, job- 
Just paint mating surfaces of Kralastic pipe and fit- prolonging fittings. And it’s easily cut with an ordinary 

ting with a special solvent or cement—slip them hacksaw. 

together and allow them time to set, and you have This tough rubber-resin material—one of the first to 

made a connection as durable as the pipe itself! produce successful plastic pipe—has proved itself not 
And Kralastic is durable! only in natural gas lines, oil field pipe, and electrical 
It can’t rust or rot, is permanently free of electrolytic conduit for home and industry, but in hundreds of other 

corrosion. It’s unharmed by soil acids, natural gas, most tough applications including water transmission lines. 

chemicals. And because it’s one of the toughest of all Better investigate Kralastic” pipe and learn more of 

plastic materials, it resists damage from tools, rocks, its many advantages. Write today to the address below. 


. e ee °¢ 334K Elm Street 
Naugatuck Chemical Division Nougatuck, Connecticut 


Rubber Chemicals * Synthetic Rubber « Plastics * Agricultural Chemicals * Reclaimed Rubber * Latices 








DIST. OFFICES: Akron * Boston * Gastonia * Chicago * Los Angeles * Memphis * New York « Phila. * CANADA: Naugatuck Chemicals, Elmira, Ont. * CABLE: Rubexport, N.Y 


ELECTRICAL CONSTRUCTION AND MAINTENANCE ... MARCH, 1959 171 





MEMO TO: Mr. Electrical Contractor 
FROM: Edwards Company, Inc. 


Subject; YOUR PROFIT FROM THE GROWING 
INDUSTRIAL SIGNALING MARKET 


i 


Qe 


6. 


New opportunities for industrial signaling installations await you. 
Plant expansion and modernization programs demand the most modern 
equipment manufactured. 


To take advantage of this growing market, you should point out what 
control, communication and protection products are available to your 
industrial customer. 


These signaling products will benefit your customers in two fields: 

e Greater safety to life and property 

e Increased efficiency and productivity 

Emphasize these points to your customers: There is great new 

potential open to them for vastly improved safety and efficiency. 

Relatively inexpensive signaling systems and components pay for 

themselves many times over in streamlined administration and 
inication. They make a better, safer, more productive 

establishment wherever they're installed. 

Edwards is the only manufacturer providing a complete line of 

Signaling equipment of every type required to bring industrial/ 

institutional/commercial facilities up to date. 


and remember this... 


Edwards technical specialists and your Edwards distributor provide 
complete technical assistance during planning, installation and 
follow-up. Edwards recommends the recognized electrical contractor 
as the installer of its equipment -- this safeguards profitablé busi- 
ness for you and assures the customer of a dependable installation. 


For detailed technical literature covering all types of industrial/ 
institutional/commercial Signaling equipment, see your electrical 
distributor, the Edwards specialist in your area, or write us direct. 


Here briefly are some of the systems we’re talking about: 


EDWARDS FIRE ALARM AND PROTECTION SYSTEMS —U!tra-modern automatic detection 
and alarm equipment protects life and property. 


EDWARDS CLOCK AND PROGRAM SYSTEMS —\Most efficient method of scheduling production 
operations, lunch or closing hours, with constantly accurate time throughout an installation. 

EDWARDS PAGING SYSTEMS —Time-saving, efficient paging of key personnel is assured with Edwards 
audible and visual coded paging systems. 


EDWARDS ANNUNCIATORS —For all types of trouble indications for production processes, 
plant operations control, or general office signaling. 
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Reader’s Quiz 





QUESTION J35—Some engineers 
advocate installing a heavy bare 
copper grounding network in the 
earth around the substation and 
building structure to ground both 
structure and equipment. In ad- 
dition, it is suggested that this un- 
derground network be connected to 
the underground water pipe at con- 
venient locations. Does this not 
form a perfect battery system with 
the copper as one electrode and the 
iron pipe as the other, and is it not 
true that corrosive action would be- 
gin immediately and continue until 
the electrodes deteriorate ?—R.G.O. 


ANSWER TO J35—R.G.O. is quite 
correct in stating that a copper 
grounding system connected to the 
underground iron water piping 
forms a perfect battery system. 
This can also be true on lead cov- 
ered cables. Corrosion engineers 
term this a galvanic couple, where 
the iron or lead is the anode or cor- 
roding metal, and the copper forms 
the cathode or non-corroding metal. 
The rate of corrosion will be 
greater than would normally be ex- 
pected of iron underground and will 
depend on the electrical resistance 
of the earth and the ratio of bare 
areas. Since the bare area of cop- 
per is usually so great with relation 
to the iron or lead areas in these 
instances, very severe corrosion will 
be caused to the iron or lead. This 
situation can be corrected by (1) 
isolating the dissimilar metals, (2) 
using steel in place of copper and 
cathodically protecting the steel, or 
(3) using zine anodes in place of 
copper for the grounding network 
metal. Since a variety of perim- 
eters surround the corrective action, 
it is best handled by experienced 
corrosion engineers. 

Should additional information be 
desired by R.G.O., we would be 
pleased to send him copies of arti- 
cles written on this subject by mem- 
bers of our consulting corrosion 
engineers staff.—J.P.R. 


ANSWER TO J35—The type of in- 
stallation R.G.O. describes was used 
years ago but is not generally con- 
sidered good practice today. As 
R.G.O. suggests, a galvanic cell 
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would be set up in most environ- 
ments, in which the copper would 
be practically everlasting and the 
iron and steel would be destroyed. 

A more modern installation would 
consist of a stainless steel ground- 
ing network bonded to other under- 
ground structures and to water 
mains by means of lead covered 
copper conductors.—E.R.H. 


ANSWER TO J35—We have sim- 
ilar installations of copper ground- 
ing network. We also tie in the 
lightning arrester grounds to this 
network, then it is run to water 
lines and also to the steel frame 
work of the plant. No corrosive 
action has taken place on this in- 
stallation in the seven years of its 
life.—E.S.H. 


Aluminum Conductors 


QUESTION K35—At the plant 
where I am employed there is an 
old 1250 mem, 3-phase, 440-volt in- 
stallation. We soon will have our 
load increased to 2000 amps on this 
main entrance to the switchboard. 
I would like to run a 1750 mem 
aluminum conductor in parallel 
with this old copper line. Is this a 
good method or would the alumi- 
num line due to its larger outside 
diameter have a lower impedance to 
the 60-cycle current and tend to hog 
the load? Would it be best to install 
another copper cable, size 1250 
mem, with old line? When operat- 
ing at 60 cycles, 440 volts, does the 
outside diameter of the cable 
greatly affect its impedance? When 
running two large cables of identi- 
cal length in free air is it necessary 
to de-rate the cable because of the 
difficulty in exact division of the 
load ?—M.D. 


ANSWER TO K35—To parallel a 
1750 mem aluminum conductor with 
a 1250 mcm copper conductor would 
be in violation of section 3105 of 
the National Electrical Code, which 
states, “Conductors in sizes 1/0 
and larger may be run in multiple 
provided they are of the same 
length and have the same circular- 
mil area and type of insulation. 
Where conductors are run in mul- 
tiple, they shall be arranged and 


- QUESTIONS from readers on problems of industrial equipment, installations, maintenance and 
repairs. Answered by electrical maintenance engineers and industrial electrical contractors 
out of their experience. For every question and every answer published we pay $5.00 


terminated at both ends in such a 
manner as to insure equal division 
of the total current between all con- 
ductors that are involved.” 

It is not necessary to de-rate con- 
ductors in multiple when run in 
free air or when each separate set 
is run in a separate conduit. 

It is necessary to de-rate them 
when more than 3 conductors are 
run in a single conduit. Note 4 
following tables 1 and 2 of the code 
permit 80% of the rated current- 
carrying capacity when 4 to 6 wires 
are run in a conduit, and 70% when 
7 to 9 wires are run in a single 
conduit. 

Table 18-a of the code gives the 
multiplying factors for converting 
the de resistance to ac resistance on 
60-cycle systems for all standard 
size conductors. This table shows 
such factors for both aluminum and 
copper conductors, and for open-air 
runs as well as for runs in metal 
raceways.—W.R.S. 


ANSWER TO K35—M.D. doubtless 
has type RH or type V insulation 
on his 1250 mcm copper cable which 
is installed as open wiring on insu- 
lators and contemplates using the 
same on the proposed 1750 mcm 
aluminum to carry 1000 amps per 
run at 440 volts. 

By dividing by 84% the NEC 
allowable amperes for 1250 mem 
copper, M.D. correctly gets 1750 
mcm as the proper size for equiva- 
lent aluminum cable. In the Stand- 
ard Handbook for Electrical Engi- 
neers are formulas and tables for 
calculating the inductance of open 
single wires and their reactances in 
either equilateral triangle or flat 
plane arrangements. By these equa- 
tions we find that the 1750 mcm 
cable has about 85% as much re- 
actance as the 1250 mcm, for either 
aluminum or copper, due to the 
larger diameter. Aluminum’s higher 
resistivity requires the 1750 mcm 
size to equal the resistive drop of 
the 1250 mcm copper but this same 
higher resistivity keeps more of the 
current inside the core of the wires 
so the skin effect correction for 
aluminum may be a little less at 60 
cycles. 

Thus the 1750 mem aluminum 
with resistance equal to 1250 mcm 
copper and 85% as much reactance 
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SEALTITE COMES IN THREE TYPES: 
poet TYPE U.A.— Specifications for Type U. A. (Underwriters’ Laboratories Ap- 
‘ proved) and Type C. S. A, (Canadian Standards Association 
TYPE C.S.A. Approved). Construction: flexible galvanized steel core, 
positive ground and tough extruded outer cover. 
r -H TRADE INSIDE OUTSIDE 0 
| SIZE DIAMETER DIAMETER BEND (Lbs. Per 
\ (Ins.) Min. Max. Min. Max. DIAM. 100 Feet) 
% A84 504 .690 710 6 30.0 
Va .622 642 .820 .840 7 36.6 
VY 820 .840 1.030 1.050 10 48.2 
1 1.041 1.066 1.290 1.315 12 87.7 
4 1% 1.380 1.410 1.630 1.660 15 116.5 
J ‘ 
a ae 1 ae L Fa TYPE E. F. * is extra flexible—for machine tools and industrial equipment 
' i a It meets J.1.C. requirements. 
SEALTITE a 
CONDUIT INSIDE OUTSIDE ak cme 
DIAMETER DIAMETER BEND (Lbs. Per 
Min. Max. Min. Max. DIAM. 100 Feet) 
: 485 .500 695 710 5 24 
J 620 635 825 .840 5 29 
\—n 7 815 830 1.035 1.050 6 39 


1,030 1.050 1.295 1.315 8 67 
1.370 1.390 1.635 1.660 10 87 
1.575 1.595 1.875 1.900 12 105 
2 2.020 2.040 2.350 2.375 15 135 
2.480 2.505 2.850 2.875 20 198 


3 3.070 3.100 3.470 3.500 26 282 
a 4.000 4.040 4.460 4.500 34 414 


Commercial tolerances apply on above figures. 


2/4, SEALTITE CONDUIT 


WHERE TO GET SEALTITE — Electrical 
Wholesalers stock Sealtite with gray 
or black cover in easy-to-handle car- 
tons or on reels. Be certain you ask 
for and get the quality conduit 
marked “Sealtite” on the cover. Buy 
it in long lengths and cut it on the 
job without waste. Your wholesaler 
also stocks liquid-tight connectors. 


FOR WET SPOTS 


Free Booklet S-539 gives you full in- 
formation on Sealtite. For your copy, 
write: The American Brass Company, 
American Metal Hose Division, 
Waterbury 20, Conn. In Canada, 
Sealtite is approved by Canadian 
Standards Association, and sold by 
Anaconda American Brass Ltd., New 
Toronto, Ont. 


*Pat. Applied For 58184 


MOVING CONNECTIONS 
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from plans to performance 


insist on SEALTITE 


the original flexible, liquid-tight electrical 
conduit that protects wiring against oil, 
grease, water, dirt, chemicals, corrosive 
fumes, salt spray, weather. 





SEALTITE is a flexible and liquid-tight 
electrical conduit. It gives maximum 
protection to your wiring when it 
must connect moving parts, absorb 
vibration, follow machine contours, 


weeyeye yp 


~-SEALTITE oniiiet 


YAW 
| coppeR sONDING CONDUCTOR ——J 
LISTED UNDER LABEL SERVICE PROGRAM 
OF UNDERWRITERS’ LABORATORIES, INC 


CUTAWAY SECTION of Type 


tough po 


U.A. Seal- 


flex into U-bends, be easily main- 
tained or be safeguarded between 
misaligned outlets. 

It is being used successfully in wet 
locations, in tunnels, power plants, 
steel mills, canneries, chemical plants 
and in many outdoor applications. 


Insist on the conduit marked 


SEALTITE 


Flexible, Liquid-Tight Conduit 


an ANACON pA product 


Sa] 











SEALTITE 
CONDUIT 























3. SEALTITE 
CONDUIT 


= 
= 
= 
2 
4 
4 
— 
Seal 
- 
4 
, 
iJ 








. SSSSSSSSAANN 


GS 
g 
—~ 












































































































| a 
CONDUIT 
































ff 
| 
wee haar =| 
af >, 5 
ct L 2 
+ P Z 
7 TE 2 
fe) 
y) 
Z 
Ky 
SEALTITE-4~ > 
CONDUIT 4F 
mH 
LS 
SG 
Bi SWITCH 





























= 
al Lc 





[am 





PULL BOX 








eee 


would have a slightly lower total 
impedance than the copper and 
would tend to act not as a hog but 
as a piglet in sharing the total 
current. The bad part is that there 
would be a phase angle difference 
between the voltage drops in the 
aluminum and the copper, due to 
differing R/X ratios, which would 
encourage circulating currents. For 
this reason and section 3105 of the 
NEC, M.D. would be wise to use 


% either 2 copper cables or 2 alumi- 
num cables of the sizes required for 
0 his total current. These identical 
cables do not have to be de-rated. 
5 —R.W.K. 
oU/0 


| Electric Heater 


of | QUESTION L35—A customer has 
| a@ 2000-watt, flush mounted heater 


| installed in his bathroom wall ad- 
pian | jacent (because of space limita- 
| tions) to the flush toilet. Because 








e of the hazard to the tots in the 
engineers family, he has reduced the wattage 
| to 314 by transposing the connec- 

tions in the fuse panel to provide 


Sd a mere 115 volts in place of 230 
ses volts. 


Wishing the maximum heat when 

aa | the extremes of winter occur, he 

steel enclosed trolley busways wishes a wire fished down to the 

| erawl space and the installation of 

9 | a 3-pole switch on the heater to use 

cut maintenance costs either 230 or 115 volts, the trans- 

position in the fuse panel being re- 

Why? Because a steel enclosed trolley busway | worked to restore the old order of 
Feedrail—delivers trouble-free power through | connection. 

overhead mobile outlets that move with the load. In view of the fact that modern 

neutrals are unfused, is it “legal” 

You eliminate long, dragging power cords, to connect the heater neutral to any 

cables and reels—as well as the cost of inspect- | crawl space circuit (they are 12s)? 

Flexible Feedrail systems, in | iN, Maintaining and replacing them, That adds | O7 must it be extended back to the 


‘ : ' neutral bus ?—P.C.Z. 
Capacities from 60 to 500 am up to considerable savings in both maintenance 
peres, provide convenient mov- f 
able power sources for cranes and downtime. 


and hoists; production, con ANSWER TO L35—It is not “‘le- 


veyor assembly, and moving More! Feedrail speeds up production, reduces | gal” to connect the heater circuit 
test lines; portable and ma- , °13° . | , ; ; 
chine tools; cutting and sew accidents, protects buildings and equipment. | neutral to any other circuit neutral. 


ing rooms; business machines; " : a | Run it back to the bus. See B. A. 
lighting; and motor contro! There's a Feedrail system that’s just right for | MeDonald’s clear explanation on 
your crane or hoist, portable tools and other | page 121 of the December issue of 

plant equipment. Feedrail is surprisingly easy | lectrical Construction and Mainte- 
peop Sed en =| to install, can be quickly extended or relocated | ™@"¢¢.—R.W.K. 


2,036 plant i- pe _ne » — . | 
neers by en impar] | a never becomes obsolete! ANSWER TO L35—If heater is 


a aanioe ~ Find out now how Feedrail can help you | 2-wire, 2000-watt, 230-volt, it would 
pony, ay lower maintenance costs in your plant. Send — 8.7 amps. 
pont tay tral for Bulletin. Write Dept. C-8. pel yo — would 


SOLD BY MORE THAN 1,000 ELECTRICAL DISTRIBUTORS FROM COAST TO COAST These heaters are usually 2-wire, 
cH-8 but they should have a ground wire 


a Z Obole to ground, not to neutral. This 


ground should be connected to 


E sAIC frame of heater, not to heating ele- 
i F GAIL FEEDRAIL CORPORATION ment for adequate safety. 








AOS Subsidiary of Russell & Stoll Company, Inc. The current is 8.7 amps on 230 
125 BARCLAY STREET © NEW YORK 7,N.Y. volts and is 4.35 amps on 115 volts, 
SPECIALLY QUALIFIED REPRESENTATIVES IN PRINCIPAL CITIES so if the run is rot over 50 ft, No. 14 


bine ERE 
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SPANG Underfloor Duct provides 
for future wiring expansion 
at Moisant International Airport 


“We installed over 6,500 ft. of SPANG 
Underfloor Duct on the second and third 
floors and West Pier at Moisant Inter- 
national Airport Terminal Building in 
New Orleans to handle power and tele- 
phone wiring,” says Mr. Walter J. Barnes, 
proprietor of Walter J. Barnes Electric 
Company, New Orleans, Louisiana. 


Offers many advantages 

“SPANG Underfloor Duct offers ease of 
handling and installation plus clearly- 
marked junction boxes that practically 
eliminate installation mistakes. Power 
and phone lines are readily accessible at 
regular intervals. Future expansion and 
office changes in the terminal building 
will be easily handled, regardless of wir- 
ing requirements, without extensive or 
costly construction.” 


te THE NATIONAL SUPPLY COMPANY 


UNDERFLOOR 


lives Subsidiary of Armco Steel Corporation Avi 


TWO GATEWAY CENTER, PITTSBURGH, PA. 


Helps you save money 
Get all the facts about how SPANG 
Underfloor Duct . . . and SPANG Header- 
duct and newly-designed SPANG Fittings 
. . can help you make fast, top-quality 
installations. Write for complete liter- 
ature, or phone your nearest SPANG 
Representative. 


Architect: Goldstein, Parham & Labouisse; 
Herbert A. Benson and George J. Riehl, 
New Orleans, La. 


Electrical Engineer: Louis N. Goodman & 
Associates, New Orleans, La. 


General Contractor: J. A. Jones Construction 
Company, Charlotte, N. C. 


Electrical Contractors: Walter J. Barnes Elec- 
trical Company, and Gibson & Odom, Elec- 
tric Contractors, New Orleans, La. 











“We've used SPANG Underfloor Duct before,”’ 
says Mr. Walter J. Barnes. “‘its adaptability 
to future expansion was an important factor 
in its selection for the Moisant job."' Airport 
serves 14 airlines. 


SPANG Underfloor Duct is quickly installed. 
Light-weight aluminum junction boxes con- 
tribute to easy handling; box design helps 
prevent costly installation errors. Laid over a 
steel sub-floor, duct was covered with concrete 
after it was positioned and fastened down. 











Investigate... 


+t «| oe 


LOAD BREAK 
OIL SWITCHES 





Load Centers, 
Other Outdoor and Indoor Power 
Distribution Needs; 


Unit Substations and 


Sectionalizing and Isolating Overhead, 
Outdoor Power Distribution Systems; 
Balancing Underground Cable and/or 
Subway Power Distribution Circuits. 


They offer... 
Simplicity in Installation; 
Flexibility in Operation; and 
Economy in Cost — with 
Highest Degree of Safety. 


In Standard Designs of 
2, 3 or 4 WAY, 3 Pole; 
7.5 & 15 KV, 400 Amps 
Special Design & Capacity Custom 
Built 









ESCO UNIT 
SUBSTATION 
. All ESCO Except 
Oil-Fused Cut Outs 


& Secondary Break- 
ers. 






Write 
Factory for Catalog. 


ESCO MFG. CO. 
P.O. Box 1039 Ph. GL 55-6234 


Greenville, Texas 
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wire is adequate. I do not see how 
P.C.Z. gets the wattage of 314 
watts. 

Running the ground wire to any 
available circuit is strictly haywire; 
in case of trouble in the heater 
other circuits could be upset and 
equipment damaged. 

If it is desired to operate part 
time on 230 volts and part time on 
115 volts then 3 wires are required 
to the fuse box and a fourth wire 
for grounding of the heater frame 
to cold water pipe or ground rod 
for safety. When running these 4 
wires, if armored cable (BX) is 
used, be sure to keep your two hot 
wires and neutral in the same BX 
(3-wire) so no trouble from induc- 
tion results. The fourth wire for 
equipment ground can be run sep- 
arate. If non-metallic Romex is 
used, two 2-wire cables could be used 
provided they are taped together 
or stapled as a four wire cable.— 
E.E.M. 


ANSWER TO L35—Aside from the 
fact that I do not agree with the 
figures of P.C.Z., I would like to say 
from a point of operation, that I 
would hesitate to tie in a heater 
circuit with some other circuit. I 
feel that such circuits should be in- 
dependent, as the failure of one 
circuit could affect the operation of 
the other one. Also there would be 
the matter of the carrying capacity 
of the neutral. There would also be 
the possibility of a fault on’ one 
circuit affecting the operation of 
the protective device in the other 
circuit. 

Codewise, it appears that during 
the time when equipment was oper- 
ating on 115 volts, there would be 
a disconnect in the neutral con- 
ductor. This, of course, is not in 
line with code requirements. It is 
also my understanding that any 
field changes or alterations would 
void any Underwriters approval on 
equipment. From personal obser- 
vation, some of the field alterations 
leave much to be desired. 

As watts is the product of voltage 
times amperes times power factor, 
and as heat is represented by Btu’s 
and as 1 watt equals 3.4 Btu’s, 
it stands to reason that with a 
smaller output in watts it will re- 
quire a longer time to produce a 
given number of Btu’s; inversely, 
a shorter time with a larger watt- 
age output. Therefore there does 
not appear to be economical reason 
for the lower wattage output, and 
as 115 volts will hurt as much, or 
kill just as dead as 230 volts, it 
just does not appear to be good 
reasoning to divert from the al- 


ready approved method of the man- 
ufacturer. 

It would appear that the most 
practical method would be to either 
install two smaller units or to in- 
stall a unit that was designed and 
approved to give various outputs 
such as the elements of a range.— 
C.L. 


| Sa NN NE 
Can You Answer 
These QUESTIONS 


QUESTION X35 — At the plant 
where I am employed, we are to 
light a building, size 120 by 200 ft. 
We would like to use fluorescent 
lighting; approximately 50 foot- 
candles are required. Should the 
standard type 8-ft fluorescent lights 
be used, or would it be best to use 
special type 600-volt 840-cycle 
fluorescent lights? What is the cost 
comparison, efficiency, maintenance 
and life of each type? Are high- 
cycle ligating systems commonly 
used today ?—M.D. 


QUESTION Y35—We have just 
completed an installation of 3-phase 
4-wire full neutral copper bus duct. 
The duct runs from basement to the 
11th floor of an office buildirg. 

We have discovered that you can 
obtain an ampere reading from the 
neutral bus to ground. The reading 
diminishes as you go down until 
the second floor, at which point am- 
pere reading is approximately one- 
half of reading at 11th floor. We 
get no reading below second floor. 

1. What is the cause of this con- 
dition? 

2. Should it be corrected, and if 
so, by what method ?—W.E.S. 


QUESTION Z35—Is it possible to 
rewind a 3-phase motor for single- 
phase? What condition must be met 
for proper operation and what will 
be the new horsepower as a per- 
centage of the old rating?—J.A.M. 


QUESTION A3G6— What deter- 
mines the voltage rating of choke 
coils on lightning arresters? — 
G.J.P. 


QUESTION B36—Which type of 
capacitor connection at the load, 
series or parallel, is better for 
power factor correction of ac in- 
duction motors and why ?—W.E.G. 


PLEASE SEND IN 
YOUR ANSWERS SY APRIL 15 
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These success stories 
prove that 

OKOCORD portable 
cables withstand 

the roughest abuse 


On big jobs like the tough ones shown on this page, 
you'll find Okocords chalking up excellent service 
records on assignments that might well knock out 
ordinary portable cables. One reason is Okonite’s 
ability to come up with unusual designs, special 
service characteristics or engineered accessories to 
meet unusually punishing environments or mechanical 
action. And their mold-cured toughness, their 
“Quality-Controlled”” manufacture of standard as well 
as special designs help explain why ... 


For normal, rugged usage, such as portable tools in 
construction projects, shop work or other industrial 
operations, Okocord outperforms any other cable. 
This extra value built into every Okocord means 
dollars in your pocket in terms of longer life, 

lower maintenance and utmost dependability. 


For complete. specifications on 
the many Okocord construc- 
tions, including splicing and 
terminating instructions and 
other engineering information, 
write on company letterhead for 
\ 64-page Bulletin EC-1108, The 

Okonite Company, Passaic, N. J. 






OKOCORD 


trextbie cords 





portable cables 





where there’s electrical power... there’s 


OKONITE CABLE 





<, ze at toe $ > 
Absorbs abuse. Twisting and scraping over dirt and crushed rock, buried 


for days on end in water and muck, an Okocord trailing cable keeps the 
huge River Queen in constant operation. 


BENIN 





Display strength and flexibility. Okocord power and control cables wind 
and unwind continually to move up and down with this bridge’s 1000 ton 
lift span... withstand sunlight, high humidity and corrosive salt spray. 


Outlast others 2 to 1. Okocord mine shuttle car cables show unequalled 
staying power even though faced with constant reeling under tension, 
run-overs and abrasion from falling coal. 


ie. 


Withstand intense heat. This open hearth charging buggy is controlled by 
Okocord flexible cables that must wind and unwind every time the arm 
enters the furnace—hundreds of times daily. 





ae” 
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THE FINEST CONDUIT RUNS 


WITH “ZY 
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OP ud INSULATION 
f UNAFFECTED BY 
\ TEMPERATURE CHANGES.}|., 

‘\__ FIRE RESISTANT! 
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INSULATED BUSHINGS 





rN 

, FW 

Type “B’ — Designed for prevention 

of grounds. Made of highest grade 

malleable iron or steel, insulated with 

Bakelite molded and locked into 
bushing. Sizes: 42” to 6”. 








am 
é 


XC: 
= 
| Type “E” — For spacing and individ- 





vally insulating wires as they emerge 
from conduit. Molded canvas Bakelite 
covers have high dielectric and me- 
chanical strength. Sizes: 4” to 6”. 








a=. 

i, >) 

; Ly 
ad 
Type “AB” — New addition to the 
O.Z. line...made of high-strength 
aluminum alloy with interlocked 
Bakelite insulation. Sizes 2’ to 6”. 






- ~ 


POSITIVE 
LOCKED-IN 







”“_——_— = 


4 
- 









ary 
Wy 
Type “BL” — Combines protection of 
insulated bushing and means for mak- 
ing quick, positive ground connec- 
tions. Consists of Type “B’ equipped 
with combination lug. Sizes: ¥2’’ to 6”. 





GROUNDING BUSHINGS 





of conduit where metallic-protected 


wu" 


Type “GB” — Corrosion-resistant 
K bronze. Ideal for grounding banks 
cable is used. Sizes: 2” to 6”. 








Type “IGB” — Similar to “GB” ex- 
cept insulated with Bakelite collar 
locked into bushing. Sizes: 2" to 6”. 
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O.Z. holds the line on quality — 
with the line that gives you 
greatest selection! 


Whatever your bushing requirements, O.Z. 
has the type and size you need! As with all 
O.Z. products, completeness is the keynote! 
And, as always, this completeness is backed 
by another O.Z. constant: quality! O.Z. bush- 
ings utilize only the traditionally-superior ma- 
terials: Cadmium-plated or hot-dip galvanized 
iron and steel, bronze, and molded canvas 
Bakelite . . . all at prices competitive with sub- 
stitute materials ...all time-proven in finer 
conduit runs everywhere. For more informa- 
tion on O.Z. bushings, call your local O.Z. 
distributor or write direct to the company. 























fo. 
fi 
(UL 
~ 
Type “SB” — For use on conduit hav- 
ing no threads, Case-hardened cup- 
point set screws for fastening. Sizes: 
Ya" to 6”. 


END BUSHINGS 





Type “SBT” —A cadmium-plated bush- Type “EL” — Provides the protection 
ing for thin-wall conduit application. of end fittings and permits quick, 
fastens with case-hardened, cup-point positive ground connection by means 
set screws. Sizes: 12” to 2”. of combination lug. Sizes: 12” to 6”. 








INSULATING BUSHINGS 





AT, 
/\go>. 


wy 


Type “A” — Made of molded canvas 
Bakelite having high dielectric and 


mechanical strength. Sizes: 42” to 6”. 








Il 





Type “BB” — Molded Bakelite. Male Type “ABB” — Combination of Type 
thread. Installed with locknut. In- “A” and “BB” bushings to insulate 
sulates cables passing through metal cables passing through metal boxes 
boxes or troughs. Sizes 42" to 6”. or troughs. Sizes: 42" to 6”. 





ELECTRICAL CONSTRUCTION AND MAINTENANCE ... MARCH, 1959 





181 


6413 

















The new I-T-E Telemann is designed for use wherever remote control of ET 
molded case circuit breakers is desired. Because of its compact design, it does 
not interfere with adjustment of instantaneous trip settings or accessibility 
of Amp-trapst on Corpon® circuit breakers. 





NEW EXCLUSIVE DESIGN 
I-T-E TELEMAND 


Remote Control of Molded Case Circuit Breakers 


I-T-E Circuit Breaker Company now offers the electrical 
industry another exclusive—the new TELEMAND. This 
I-T-E designed device is the sturdiest, most foolproof, 
compact and economical unit ever built for electrically 
opening, closing or resetting molded case circuit breakers 
by remote control. 


Designed to fit any I-T-E molded case breaker in ratings 
from 70 to 800 amperes, including the CoRDON® line, 
this unit can be installed in a matter of minutes. 


*Trademark, I-T-E Circuit Breaker Co 


I-T-E’s TELEMAND is industry’s first really satisfactory 
answer to remote control of molded case circuit breakers. 
In remote control applications, the I-T-E TELEMAND ET 
Breaker combination may be used where bulkier, more 
expensive equipment would be required. 

It is particularly appropriate for use in automatic trans- 
fer schemes and is ideal for use as a combination switch 
and protective device. Write today for full details. I-T-E 
Circuit Breaker Co., 1900 Hamilton St., Phila. 30, Pa. 


tAmp-trap is a registered trademark of the Chase-Shawmut Company 


|-T-E CIRCUIT BREAKER COMPANY 
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Questions on the Code 






















































































the common grounding conductor 
at the single phase service equip- 
ment. In other words, we are using 
the No. 4 common grounding con- 
ductor to serve the dual role of 
grounding both services. Since I 
am unable to find any specific rule 
of interpretation covering the situa- 
tion, the following opinion is per- 
sonal, and based on my concept of 


The size of a grounding conduc- 
tor, as covered by Sections 2594 
and 2595, is primarily based on the 
size of the service conductor to 
which it is connected, or the size 
of the service conductors. The 
larger the service conductor, the 
larger the grounding conductor up 
to a maximum of No. 000. Unlike 
service conductors which are re- 
quired to carry their full load cur- 


Answered by: 
B. A. McDONALD, New York Board of Fire Underwriters, Rochester, N. Y. 
B. Z. SEGALL, Consulting Electrical Engineer, New Orleans, La. 
A B 
3/0 RH C 3/0 RH 
Open A 
Trans. Bank Overhead 
line to 12 O 
circuit oR a ; 
cabinet in 00 the factors involved. 
separate bidg, 00 
3@,200A 19, — O 
P Lights Neutral bar bonded 
ower * xl 1415/230v | 4 utral bor bonded to box 
230V 
7 — Panel Panel 
To load 3/4" Rigid 8 A 
conduit ~ 
Bare gr. conductor : 
* Bonding Bushings ae : rent ratings 











(No knockouts left 
in cabinet) 


No.4 bare 
to street 

side woter 
meter 


Grounding and 
Bonding of Services 


Q Would you please comment 
© on the diagram above insofar 
as code requirements on bonding 
and grounding of the service en- 
trance equipment is concerned? Is 
the No. 4 bare copper conductor of 
proper size to ground this service? 
Is the power panel grounded prop- 
erly ?—R.C.M. 


According to your illustra- 

e tion, you actually have two 
services, connected to the same 
transformer, entering the building. 
One serves a 3-phase, 230-volt 
power load and the other a single 
phase 115/230-volt lighting load. 
Section 2514 requires the neutral 
conductor of single phase service 
to be grounded, and Sections 2532 
and 2533 requires the service race- 
ways and enclosures of both serv- 
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1%" conduit 
100’ 3 No. 3 RH, 1No.4 


| 7 | , bare ground 








Panel A 














ices to be grounded. In the case of 
the single phase service the neutral 
conductor is bonded to the service 
equipment enclosure, and both are 
grounded through a common 
grounding conductor as_ ermitted 
by section 2553. The size of a com- 
mon grounding conductor for a 3/0 
service is a No. 4 copper conductor 
2s covered by Section 2594-a. The 
3-phase power system may be 
grounded through a No. 4 copper 
concuctor, or a #j-in. conduit as 
covered by Section 2594-b. 

Your wiring diagram shows the 
single phase service to be grounded 
by a No. 4 bare copper conductor 
run in a 13-in. conduit with other 
conductors o the grounding elec- 
trode. This procedure is recognized 
by Section 2598, and the conduit 
fill limitation is also satisfied. The 
8-phase power service equipment 
is grounded through a }-in. conduit, 
previded with bonding bushings, to 
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continuously, the 
grounding conductor normally car- 
ries no current, and functions only 
when some particular types of 
faults occur. In many cases, such 
faults are cleared rapidly, and short 
circuit currents of high magnitude 
exist only for a short period of 
time. Many faults which occur on 
the load side of a service that has 
a common grounding conductor are 
cleared without resort to the use 
of the grounding conductor. 

In the case presented by you the 
No. 4 grounding conductor, in my 
opinion, satisfies the code when a 
fault occurs on one of the services. 
If however a fault occurs simul- 
taneously on both services, there 
could be a question with respect to 
the sufficiency of the No. 4 ground- 
ing conductor. I do not believe that 
such a dual fault is probable. It 
may be possible but I doubt if the 
code intends to safeguard such a 
possibility. In line with the fore- 
going logic, I am inclined to be- 
lieve that the No. 4 grounding con- 
ductor may serve a dual role. 

It is significant to note however 
that when the single phase ground- 
ing conductor is smaller than that 
which is required for the 3-phase 
service, the larger of the two must 
be used. I also note that you have 
eliminated the use of bonding bush- 
ings on the enclosures housing the 
grounding conductor as it travels 
to the grounding electrode. Such 
procedure satisfied the code as evi- 
denced by Official Interpretation 
No. 350 issued March 6, 1950. The 
only other question with respect to 
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LIGHTWEIGHT KAISER ALUMINUM 


RIGID CONDUIT reduces handling 
and installation costs 


WEIGHT COMPARISON, ALUMINUM VS. STEEL U.L. required minimum weight pe 


100 ft. including couplings, ibs 





Trade Size, 
Inches 


V2 WV 1 1% 1 2 22 3 32 4 5 6 





ALUMINUM | 27.4 36.4 53.0 69.6 86.2 115.7 | 182.5 | 238.9 | 287.7 | 340.0 465.4 | 612.9 


—+ 








STEEL 79.0 105.0 | 153.0 | 201.0 | 249.0 | 334.0 | 527.0 | 690.0 | 831.0 | 982.0 | 1334.0 | 1771.0 






































This chart shows 66% reductions in the weight of aluminum conduit as compared to 
steel conduit. Result: easier handling, reduction in worker fatigue, lower labor costs. 


Cueck the chart . . . aluminum conduit weighs only 
one-third as much as steel conduit! 


This lighter weight pays off in faster installation 
with less worker fatigue. Result: lower installation 
costs... with savings up to 50% in some cases! 


And here’s another cost-saver: lightweight alumi- 
num conduit requires fewer hangers or supports. For 
large cable-conduit feeders in sizable groups or banks, 
the number of supports can be greatly reduced. Defi- 
nite labor savings can be made, especially where sup- 
ports must be installed in masonry with star drills. 


Aluminum conduit’s lighter weight pays off in lower 
handling costs too. For example, standard 10-foot 
lengths of 3%” steel conduit, usually delivered in 
groups of five, weigh 53 pounds delivered. Similar 
aluminum conduit, delivered in groups of ten, weighs 
only 37 pounds. 


Corrosion Resistant To Cut Maintenance Costs 


The excellent resistance of aluminum to atmospheric 
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and chemical corrosion has been proved by numerous 
and extended exposure and laboratory tests, and by 
countless applications in the process industries. 


Aluminum’s ability to resist corrosion means that 
maintenance is virtually eliminated. No painting is 
needed. Replacement costs are held to an absolute 
minimum. 


And, since aluminum can’t rust, cost economies 
can also be realized in storage. No special storage 
preparations are necessary. 


Nonmagnetic To Reduce Voltage Drop 


Because aluminum conduit is nonmagnetic, it is not 
subject to magnetically-induced energy losses. 


This reduction of energy loss permits a longer 
run of cable without exceeding the voltage drop as 
specified in the National Electrical Code. In some 
installations this will permit the use of a smaller size 
conductor and conduit. 


A further advantage is that each conductor in 





ALUMINUM 


IF IT CARRIES CURRENT, “gy CARRIES IT! 


See Aluminum Conduit featured on “Maverick”, 


Sunday evening, March 15, ABC-TV Network. 
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either a single-phase or polyphase system can be 
enclosed in a separate aluminum conduit, regardless 
of electrical load. Separate rigid conduits greatly 
simplify installation of electrical equipment having 
widely spaced terminals. Terminal overcrowding is 
eliminated. 


Get ALL The Facts Now! 


We will be glad to send you an informative 9-page 
magazine article entitled “‘Now We Can Specify Alu- 
minum Conduit.” 


This article contains a complete run-down on the 
advantages of using aluminum conduit —comparative 
conduit weights, comparative labor cost charts, in- 
stallation facts, and much more valuable information. 


We'll also send our Aluminum Rigid Conduit bro- 
chure, with installation data, specifications and avail- 
abilities for Kaiser Aluminum rigid conduit. 


Get all the facts about aluminum rigid conduit and 
how it can save you money. Mail the coupon now! 


aluminum 


Kaiser Aluminum & Chemical Sales, Inc. 
Electrical Conductor Division 

Dept. 1033 

919 N. Michigan Ave., Chicago 11, Ill. 


Please send your Aluminum Rigid Conduit brochure 
and aluminum conduit magazine article. 


NAME 


ADDRESS. seenapensieniiitetis 


or 
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cuit panel located in a separate 
building. According to Section 
2525, the grounded circuit conduc- 
tor serving this building must be 
connected to a grounding electrode 
in the building served.—B.A.McD. 
—3/59/1 


| your diagram concerns the 12-cir- 


Outdoor Fixture 
Installations 


The sketch shows the out- 

© side masonry wall of a 
building in whi h boxes are to be 
embedded for the purpose of serv- 








Stamped steel box 
in mosonry wall. 


Metal gutter [2% : 
Appleton 4 octagonal 





* i 
80 miles of Conduit...90,000 Bends | 

- round f.4-05"4; 
and a LIDSEENChicago” Bender 


© | ing weatherproof floodlights. Your 

used on Complex Electrical System | answers to the following questions 
ee | will be appreciated: 

Lidseen “Chicago” Pipe Bender is right on the job with Metrick 1—Will wae yong ng =. 

Electric Company of Chicago. Photo above shows skilled electricians 4-in. octagonal, mee By te 


, Code? The fixture to be mounted 
working on the complex electrical system of the new $4,000,000 | és weatherproof with gasket. The 


wee | 
1 | 














Glenbard East High School in Lombard, Illinois. The Lidseen | box is flush mounted in wall. 
“Chicago” Bender has traveled with Metrick Electric for 2—According to the code, is the 
over 15 years and proved to be a real on-the-job tool . . . it's | box in a wet location considering 


; : : 5 ; the height and location? 
rugged, has ideal working height, gives accurate bends every time 2a tile tax te eneeileved 


. no strain, slipping or loose parts to worry about. Ask the elec- exposed?—A.J.B 
trician who is using one; he will tell you it’s the finest tool available 


: ; . According to the provisions 
and at a price that is eminently reasonable. A. of Section 4111, “fixtures 


~ | installed in damp or wet locations 




















BENDING CIRCLES: INSIDE RADIUS | shall be of vaportight or other types 

oo i. 89 | approved for such locations and 
mrp a moan | shall be so constructed or installed 
4. conduit or pipe 4%" EMT 414" that water cannot enter or accumu- 
1* conduit or pipe 5% EMT 6% late in wireways, lampholders or 

No. 2 No. 2T other electrical parts. Fixtures in- 
116° condull or pipe 7%" EMT 914" stalled in corrosive locations shall 
14" conduit or pipe 8%" EMT 10/2" be of a type approved for such lo- 








Illustrated: No. 1 for bending V2", %” and 1" rigid conduit cations.” 

The provisions of Section 3705 
pertaining to boxes reads as fol- 
Write for FREE ‘ om ry lows: “In damp or wet locations, 


; > boxes and fittings shall be so placed 
illustrated Folder on "anette gs so place 


or equipped as to prevent moisture 
How to Bend Conduit or water from entering and accu- 
mulating within the box or fitting. 
Boxes and fittings installed in wet 
lo ations shall be weatherproof, 
etc.” 


A wet location is one defined in 


L 4 o Ss E E Lad Article 100 as follows: “A location 


oh me Eek Oe mee © ack ae, A, INC. subject to saturation with water or 


1050 FIRST STREET, HAYESVILLE, NORTH CAROLINA other liquids, such as locations ex- 
BACneE MAYESVILLE 2000 posed to weather, washrooms in ga- 
rages, and like locations, etc.” 
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Question: 


Why did Greater 
Cincinnati Airport 
use SsC Metalclad 
Switchgear in its 
high-voltage power 
system? 


Answer: 


There was only one answer to 
the requirements of maxi- 
mum reliability, continuity 
of service, adequate short 
circuit protection, and full 
load switching, all at low cost 
—S &C Fused Load Interrup- 
ter Metalclad Switchgear. 


e How is automatic preferred- 

e to-emergency transfer for serv- 
ice continuity provided in this S& C 
Metalclad Switchgear equipment? 


Prot 


ra 
' 
& 


A: By iostiahiot an Ba: C Staines Bey 


e Automatic Transfer Panel used 


with Moto-Draulic operator, a variety ai 


of throwover schemes is available at 
the flip of a switch. This transfer panel 
‘provides for making either source 
preferred; choice of automatic or manual 
return; choice of time delay (up to 10 — 
minutes); and optional manual opern: 
tion of line switches. 


From S & C sales offices in 
i‘ principal cities. Consult 


your telephone directory. 
How can you get 


information about S2C ELECTRIC COMPANY 
such switchgear? 4433 Ravenswood Ave., Chicago 40, Ill. 


Specialists im High-Voltage Cinewit Intevuption for Electnic Utilities Since 1910 





t 











The provisions of Section 3464 
pertaining to conduit and Section 
3484 covering EMT requires such 
raceway systems of wiring, includ- 
ing all boxes and fittings, when used 
in a wet location, to be so installed 
and equipped as to prevent water 
from entering the raceway. 

The definition of “exposed” as ap- 
plied to wiring method, reads as 
follows: “Exposed means not con- 
cealed”, and the definition of con- 
cealed reads in part as follows: 
“. . . rendered inaccessible by the 
structure or finish of the building.” 

In line with the foregoing code 
rules and definitions, I would an- 
swer your questions as follows: 

8—According to the definition of 
exposed and concealed the box is 
not “rendered inaccessible” by the 
structure or finish of the building. 
As a result it is considered to be 
exposed. 

2—Since the box and fixture is 
located on the exterior surface of 
the building wall, and is subject to 
weather, they are considered to be 
in a wet location. 

1—-Since the box is considered to 
be in a wet location, the provisions 
of Section 3705 require it to be 
weatherproof. As a result, a con- 
ventional box would not fully sat- 
isfy code requirements. In order to 
prevent water from entering the 
box and raceway, a weatherproof 
box designed to be used with the 
outdoor fixture should be used. 
Even though a gasket is used be- 
tween the ordinary box and fixture 
connection, you will not obtain the 
reliability provided when weather- 
proof boxes designed for the fixture 
are used.—B.A.McD.—3/59/2 





Which of the following instal- 
® lations is correct? 


The code, seemingly, is not 


is, of course, desirable to tie down 
the entire system to one definite 
ground point. This principle is 
carried out by the utility companies 
by having one primary and second- 
ary neutral conductor for all their 
systems and then tying in all the 
primary and secondary neutral to 
this one conductor. In effect, this 
bonds the entire system or systems 
and tends to keep the potential 
voltage levels of these systems at 
the same value 

So for Fig. 1 I would of course 
say that this is most desirable. 
Quite a few inspectors do require 
these neutral grounding conductors 
to be carried all the way back to the 
service ground point and bonded 
to the service grounding conductor. 
This is required for each such trans- 
former installation. 

In my opinion, if a good water 
piping ground is available at the 
service and this piping system is 
carried throughout the plant in an 
approved manner as far as its elec- 
trical grounding integrity is con- 
cerned, I would say that it would 
not be necessary to extend the trans- 
former secondary grounding con- 
ductors all the way back to the 
service point. A second ground 
connection to the interior water 
piping system near this transformer 
installation should suffice.—B.Z.S.- 
5/59/3 


EMT—Underground Use 


Section 3482-a of the code 

e prohibits the use of EMT 
“in cinder concrete or cinder fill 
where subject to permanent mois- 
ture unless protected on all sides by 
a layer of non-cinder concrete at 
least 2 ins. thick or unless the tub- 
ing is at least 18 ins. under the fill.” 
I assume that underground is a 
wet location and I believe the above 
wording is misleading. The way I 
read this paragraph is to insert the 






































e too specific on this point. It word “cinder” before the word 
440/265V, 4w, 30, Wye 10, 2w, 480V 
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main N O/ , , Ww 
a 
Grounding conductor Two winding, !Q, transformer 
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I} 
tL Fig.2 Separate ground for transformer 
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“fill” in the first line because if you 
place tubing 18 ins. below the fill it 
will still be subject to permanent 
moisture, but without the supposed 
danger of the acid in the cinders. 
I am inclined to feel that EMT 
should not be used underground un- 
der any condition where subject to 
permanent moisture; however, I 
feel that if it is so recognized I 
should go along with it. I hope you 
can clarify this question.—G.J. 


According to Article 100 a 
e wet location is defined as 
follows: “A location subject to sat- 
uration with water or other liquids, 
such as locations exposed to 
weather, washrooms in garages, 
and like locations. Installations un- 
derground or in concrete slabs of 
masonry in direct contact with the 
earth shall be considered as wet 
locations. 

In view of this definition, it is 
apparent that EMT installed un- 
derground is considered to be in a 
wet location. While it may be a wet 
location, there is a question with 
respect to permanent moisture. As 
an example, Section 2583 of the 
code requires a rod or pipe electrode 
to be driven in the ground to a 
depth of 8 ft, which is considered 
to be the depth where permanent 
moisture exists. In some sections 
of our country permanent moisture 
may exist a few feet below the sur- 
face while in others it may not ex- 
ist at 8 ft or more below the sur- 
face. A review of Section 3482-a 
indicates to me that the question of 
“permanent moisture” is only in- 
volved when EMT is installed in 
cinder concrete or cinder fill. Un- 
der such conditions it is not recog- 
nized since the moisture combines 
with the cinders to form sulphuric 
acid which would corrode the EMT. 
If however the EMT is placed 18 
ins. under the cinder fill the corro- 
sive effect is considered to be nulli- 
fied. It is interesting to note that 
a similar code provision applies to 
rigid metal conduit as covered by 
Section 3463. 

Section 3484 recognizes the use 
of EMT in dairies, laundries, can- 
neries, and other wet locations. 
Since an underground installation 
is considered to be a wet location 
by definition, it appears that there 
is no question with respect to the 
use of EMT underground, regard- 
less of permanent moisture, pro- 
vided cinders are not involved. If 
the code did not intend to recognize 
such use, I believe a definite state- 
ment to this effect would be made 
under Section 3482. Official Inter- 


. « » MARCH, 1959 





Specialists in High-Voltage Cinewit Intevuption for Electnic Utilities Since 1910 


Multi-Million Dollar Plant of American Greetings Corporation 


Goes tnodern wi? 
3000 DIAMOND | FIXTURES BY SYLVANIA 


When American Greetings Corporation built the world’s 
largest single-floor greeting card manufacturing plant in 
suburban Cleveland, they placed special emphasis on 
their lighting requirements. For they had found from past 
experience that faulty lighting often led directly to pro- 
duction inefficiencies and shipping errors. 





SYLVANIA’S DIAMOND | SERIES... 


An ideal fixture to use where critical seeing tasks 
call for high quality illumination. Meeting or ex- 
ceeding all RLM requirements for 20% -30% upward 
component fixtures, the Diamond | Series offers ex- 
ceptional efficiency with outstanding installation and 
maintenance features. 

The Diamond | Series is now available for use 
with high output and very high output lamps in ad- 
dition to conventional Rapid Start and Instant Start 
models. Write for complete information. 











On choosing Sylvania’s Diamond I fixtures to light 
this smooth-running plant, Chief Industrial Engineer 
Henry Bernbaum states, “We set rigid lighting specifica- 
tions and the Sylvania fixtures met all of them from every 
angle. We now have the quality lighting system we need 
and we obtained it at a reasonable cost.” 

The next time you face a lighting problem in a new 
plant or old, look first to Sylvania. The wide variety of 
industrial fixture types offered by Sylvania allows you to 
choose the particular fixture that suits your application 
best. No matter which type you pick you'll know you're 
getting quality fixtures at a reasonable price 

For all of your industrial and commercial lighting 
needs . . . Go Modern with Lighting by SYLVANIA. 


SYLVANIA LIGHTING PRODUCTS 
A Division of SYLVANIA ELECTRIC PRODUCTS INC. 
Department 59-2 
One 48th Street, Wheeling, West Virginia 


co mone Horney SY LVANIA 


LS Fluorescent Lighting Fixtures and Systems 
BEST FIXTURE VALUE IN EVERY PRICE RANGE 


LIGHTING « TELEVISION « RADIO « ELECTRONICS « PHOTOGRAPHY + ATOMIC ENERGY + CHEMISTRY-METALLURGY 
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Conduit Holes 
im Seconds with 


Greenlee Hydraulic Punch Driver 


GREENLEE 


for all sizes of conduit up to 5” 


Here's the fast, cost-cutting way to enlarge knockouts or make entirely new 
openings for conduit up to §”. With a few easy strokes of the handle the 
Greentee No. 7646A Hydraulic Knockout Punch Driver punches through 
metal up to 10-gauge. Makes hole-cutting in tight, cramped quarters far easier 

. no wrench space needed. This lightweight, portable unit is designed to 
drive all standard Greener knockout punches for 14" through 5” conduit. 
Comes to you complete with hydraulic pump, hose, ram, adapter screws, and 
die sleeves in metal carrying case. Ask your distributor for a demonstration 
of this timesaving tool, or write for Bulletin E-274. 


Wide choice of sets with 
Hydraulic Driver and Greenlee 
Knockout Punches 
Set No. 7310 (right) — Driver and set of 
10 Greentes Knockout Punches for 14” - 

4” conduit. Two metal cases. 

Set No. 7306 — Driver and set of 6 Green- 
tee Knockout Punches for 4" - 2” conduit. 
Metal case. 

Set No. 7304—4 Greentez Knockout 
Punches for 244" - 4” conduit. Metal case. 
Knockout Punch No, 743 — For 5” conduit. 


4 rm Ne 


C001) i= 


A COMPLETE LINE OF KNOCKOUT TOOLS, HAND OR HYDRAULIC PUMP OPERATED 


GREENLEE TOOL CO. GREENLEE 
1756 Columbia Ave., Rockford, Illinois 
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pretation No. 444, released January 
9th also confirms the above opinion. 
It reads as follows: 

“Question—If 4-in. or 3-in. elec- 
trical metallic tubing is installed 
in the center of a 4-in. slab of non- 
cinder concrete in direct contact 
with the earth, with sand and 
gravel fill, would this be prohibited 
by Item 2 in Section 3482 of the 
1956 Code? 

“Answer — No.” — B.A.McD. — 
3/59/4 


Termination of 
Uninsulated 
Conductor 


Q In a service where you have 
© two 60-amp main disconnect 
switches where shall the uninsu- 
lated conductor stop?—H.D.P. 


The conductors are con- 
e sidered service conductors 
up to the line terminal points on 
the service equipment. If there is 
more than one service disconnect 
switch (with service fuses) or more 
than one service circuit breaker in- 
stalled as the main disconnect and 
overcurrent protection, this uninsu- 
lated grounded neutral conductor 
may be terminated at each line 
terminal of each service disconnect 
and overcurrent protective device. 
—B.Z.S.—3/59/5 


Emergency Systems— 
Unit Equipments 
I would appreciate whatever 


Q. light you can throw on the 
following redundancy ‘n connection 
with Section 7061 in NEC, requir- 
ing battery operated emergency 
units to be permanently connected 
by flexible cords, on an entirely in- 
dependent circuit, and in a sepa- 
rate raceway. 

The permanent installation fea- 
ture is a reasonable requirement 
to preclude removal, as it might be 
if merely plugged into a receptacle. 
I consider it to be “permanently” 
installed if the cap is removed from 
box; also, that the unit itself should 
be firmly mounted, either on the 
wall, or on = shelf fixed on the wall. 
I cannot understand why it is re- 
quired to provide a separate circuit 
and a separate raceway as referred 
to in Section 7024, NEC. Since the 
unit is required to come on auto- 
matically and is fed directly from 
a_ self-contained trickle-charged 
battery, its function is dependen! 
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upon fault interruption of the light- 
ing circuit involved. Any recep- 
tacle circuit from the lighting 
panelboard appears to be a suitable 
means of supplying the battery 
charging power. Why run separate 
wiring and raceway for this pur- 
pose? Also where should this sepa- 
rate circuit be connected, if re- 
quired?—J. D. 


For the benefit of our read- 
e ers, the provisions of Section 
7061 read, in part, as follows: 

“Unit equipments shall be per- 
manently fixed in place (i.e. not 
portable) and shall have all wiring 
to each unit installed in accordance 
with the requirements of any of 
the wiring methods in Chapter 3. 
They shall not be connected by 
flexible cords.” 

It appears quite definite, in view 
of the foregoing, that an “emerg- 
ency unit equipment” shall not be 
connected by a flexible cord. As a 
result your concept of this code pro- 
vision is, in my opinion, a false one. 
You could not use a cord with a cap 
for connection to a receptacle, or 
you could not remove the cap and 
connect the cord direct to the wir- 
ing circuit, without violating the 
provisions of Section 7061. 

The fact remains however that 
some types of automatic emergency 
lighting units are available with 
cord and plug, while others are de- 
signed for permanent installation 
whereby the wiring method used 
is brought direct to the unit. It is 
significant to note in this respect 
that the provisions of Article 700 
only apply when emergency systems 
are required by municipal, state, 
federal or other codes, or by any 
governmental agency having juris- 
diction. In the absence of any such 
laws or codes, unit equipments may 
be installed by the use of a cord and 
receptacle. There also may be oc- 
casions where the law does not 
specifically cover a particular ap- 
plication which the electrical de- 
signer believes should be covered. 
In such instances, he may use his 
own discretion with respect to the 
application of code rules covering 
emergency lighting. It appears to 
me however, when the engineer or 
architect assumes the responsibility 
for emergency lighting or power, 
that it would be a good policy to at 
least satisfy the minimum require- 
ments of the NEC. 

Your observation with respect to 
the sentence of Section 7061, which 
reads as follows, is interesting; 

“The supply circuit between the 
unit equipment and the service, 
feeders, or the branch circuit wir- 


FAST, Lightweight 
Greenlee Hydraulic Benders 
for 1/2”-4” Conduit and Pipe 


chEeNise 


full 90° bend with one ram stroke 


NEW GREENLEE No. 883 Lightweight Hydraulic Conduit Bender quickly 
makes accurate bends in eight sizes of conduit from 14" through 3” . . . up to 90° 
with one ram stroke. Operates with either a portable power pump or hand 
pump. Makes 90° bend in 3” conduit in approximately 1 minute with power 
pump... only 10 minutes with hand pump. One set of rotating supports for all 
eight conduit sizes . . . supports also serve as rollers for wheeling bender from 
job to job. Conduit is easily inserted and removed from front of bender. *‘Quick- 
removal,"’ positive-locking support pins cannot come loose. Bending gauge 
included for accurate results with minimum calculations. Get details now on 
the complete Greenvee Lightweight Bender line that includes three models for 
Vo" -2"... ey" -3"... and 4" - 4" conduit. 


new, fast ratchet bender for 
Ya", Ya", 1” conduit 
GreENLEE No. 1800 Ratchet Hand Bender permits 
short, powerful strokes for easy, quick bending 
up to 90°. Swing-away clamp makes loading 
simple. Sturdy T-iron base sets anywhere or re- 
ceives threaded pipe legs of any desired length. 
Built-in bending gauge reads 0 to 90°. See your 
distributor for a demonstration, or write for des- 
criptive Bulletin E-291. 4 


A COMPLETE LINE OF HYDRAULIC AND HAND BENDERS FOR CONDUIT AND TUBING 


—. ENLEE 


GREENLEE TOOL CO. 


1757 Columbia Ave., Rockford, lilinois 


ELECTRICAL CONSTRUCTION AND MAINTENANCE ... MARCH, 1959 








S&C metalclad switchgear 


Typical S & C High Voltage Metaiciad Switchgear 
Unit. Assembler, below, installs section of 
Reynolds Silver Plated Aluminum Bus. 


asennad, 


: ~*% 
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The Finest Products 
Made with Aluminum 


are made with 


REYNOLDS G23 ALUMINUM 
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production runs smoother with 
REYNOLDS ALUMINUM 
Silver Plated Bus Bar 


Design and Appearance improved... 
Forming, Sawing, Punching Simplitied 


S & C Electric Company, Chicago, Illinois, finds 
Reynolds Silver Plated Aluminum Bus Bar ends 
bothersome and costly production problems. . . and 
provides extra plus benefits too! 


First, Reynolds Silver Plated Bus Bar needs no 
preparation, painting or masking before fabrication. 
The bar is simply taken from stock and put right 
into production. 
Second, aluminum isexceptionally easy to fabricate. 
And, the silver plating . . . designed and quality con- 
trolled by Reynolds. . . never peels or chips around me _ | 
the work edges in punching, forming or sawing. Reynolds Silver Plated Aluminum Bus Bar Is easily 
Reynolds Silver Plated Bus Bar contributes to the A yr ete vee et ores Cree 
attractive appearance of S & C metalclad switchgear Re o : 
available for both indoor and outdoor high voltage 
applications. And, S & C obtained all these advan- 
tages without changing from previous enclosure size 
standards. 
Lower in cost than equivalent copper bar, Reynolds 
Silver Plated Aluminum Bus Bar requires no prior 
preparations, provides simple, inexpensive and reliable 
connections. It’s the first commercially available plated 
aluminum bar with established quality standards! It 
meets all electrical code requirements. 


; These are just a few of the reasons why aluminum Punching thick aluminum bus bars is a simple fabrica- 
is being used more and more in modern electrical tion job—and the plating remains in perfect condition. 
distribution systems. 


For details and availability data, 
write today for the new 
brochure, ‘“‘Reynolds Silver 
Plated Aluminum Bus 
Conductors’’, Reynolds Metals 
Company, P. O. Box 2346-ET, 
Richmond 18, Virginia. 
rma PRODUCTS For assistance from Reynolds 
et ene Engineering Service call your 
REYNOLDS METALS COMPANY nearest Reynolds office or 
write to the above address. 


REYNOLDS 
SUVER PLATED ALUMINUM 
pus CONDUCTORS 








Silver Plated Aluminum Bus Bar is readily formed on 
existing equipment. 


REYNOLDS ALUMINUM 


Watch Reynolds new TV shows—" WALT DISNEY PRESENTS” and “ALL-STAR GOLF” — every week on ABC-TV, 
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Panelboard 
Emergency unit equipment 
connected to normal 
lighting circuit. 
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Branch circuit 


The supply circuit between the unit 
equipment and the service, feeders, or the branch 


Section 706! 








Panelboard / Emerg. fixure 





circuit wiring shall by installed as required by section 7024. ; 


ing shall be installed as required 
by Section 7024.” 

Section 7024 reads as follows: 

“Independent Wiring. Emerg- 
ency circuit wiring shall be kept 
entirely independent of all other 
wiring and equipment and shall not 
enter the same raceway, box or 
cabinet with other wiring except in 
the case of transfer switches or 
exit and emergency lights supplied 
from two sources or as otherwise 
permitted in this Article” 

A literal interpretation of the 
provision of Section 7061, quoted 
above indicates that the supply cir- 
cuit may originate at the service, 
at a feeder, or some place on a 
branch circuit as shown by Fig. 1; 
and the resulting circuit or part of 
a circuit must comply with the in- 
dependent wiring provisions of Sec- 
tion 7024. If this concept of the 
rule is correct, the occasion for a 
separate branch circuit, which you 
question, is eliminated. In fact, I 
am inclined to believe, when unit 
equipment is used for emergency 
lighting, that the adequacy of such 
equipment is greatly improved 
when the emergency unit is con- 
nected to the lighting circuit which 
it supplements when a power fail- 
ure exists for any reason on the 
wiring system. In support of this 
opinion the emergency unit will 
function under all of the following 
conditions: 

1—When the source of supply to 
the building fails. 

2—When the service ove current 
devices operates. 

8—When the feeder overcurrent 
device operates. 

4—When the branch circuit feed- 
ing the area to be protected fails 
to function. 

In other words, any interruption 
of power to the circuit serving the 
area where emergency lighting is 
required, will cause the emergency 
unit to function automatically. As 
an example, a small restaurant or 


an assembly hall, as shown by Fig. 
2, will be provided with emergency 
lighting whenever a current failure 
occurs on the exterior or interior 
wiring system. If however the 
emergency unit was connected to a 
separate circuit taken from the 
main switch, a fault on a feeder 
or a branch circuit serving the 
emergency area would in no way 
influence the operation of the 
emergency unit. In other words 
the assembly hall would be in dark- 
ness while the owner endeavored 
to replace a fuse or correct the 
fault. If however the emergency 
unit was manually operable, emerg- 
ency lighting could be obtained if 
a ladder was available and someone 
knew how to operate the unit. If 
the emergency unit was supplied 
through a separate circuit at a 
panelboard, which did not supply 
the lighting circuit feeding the 
emergency area, a similar situation 
would prevail when a feeder or a 
branch circuit fuse opened the cir- 
cuit feeding current to the normal 
lighting system. If the emergency 
unit was served through a recep- 
tacle circuit, as you suggest, the 


O 


Emergency 
unit 























yin conduit 


Normat lighting fixtures 


Fig.2 


unit would fail to function when 
the circuit providing the normal 
lighting became inoperative due to 
a fault, the opening of an overcur- 
rent device, etc. 

The objective of an emergency 
system, as covered by Section 7001 
is to supply illumination and power 
in the event of failure of the normal 
supply or in the event of accident 
to elements of a system supplying 
power and illumination essential 
for safety *o life and property. 
When the emergency source of sup- 
ply is derived through any of the 
methods covered by Sections 7012 
through 7015, it is essential that 
the emergency wiring system be 
isolated from the normal wiring 
system, in order to minimize the 
simultaneous interruption of both 
systems. As an example, emergency 
lighting circuits run in the same 
conduit and boxes with normal cir- 
cuits, would be subject to the de- 
structive fau'ts occurring on the 
normal circuits. Such faults could 
result in fire, and both circuits 
could become inoperative at the 
same time. 

A summary of the foregoing in- 





Fuse 











+ 
L 











4 


Ceiling Outlet 


Black 


lf a break were to occur in this \ 





A H (e) 
Neutral 
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wire only ond fuse’ remained in- 
tact, the emergency light will not 


come on. 


Editor's Comment: Such a degree of safeguard 


is not considered by the Code. 


Fig. A 
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Power Roof Ventilators? 


IS IT CAPACITY ? 


Look first to Ilg for propeller fan power roof ventila- 
tors and you'll find the size that’s rated for your needs. 
No reason to put up with either more or less ventilation 
than you want. 


Ilg offers 11 different sizes for exhausting as little as 
87 c.f.m....as much as 21,100 c.f.m.—at static pressures 
from 0” to ¥”". 

Lifetime, low-in-height aluminum housing . . . solid, 


heavy-gauge construction . . . withstand weather and 
wind. Leakproof, 


IS IT PERFORMANCE ? 


Look first to Ilg for quiet, vibration-free per- 
formance. Ilg-built direct-connected, patented “Q” 
Type fan wheel and totally enclosed, constant and 
2-speed motors assure smooth flow of power. No 
belt noise or slippage. Little friction loss. Low 
bearing wear. 


Low-starting torque subjects permanent-split 
capacitor single-phase motors and 3-phase motors 
to less initial shock . . . lengthens motor life. 

Fan design passes air over blade smoothly and 
quietly, eliminates noisy turbulence. Ilg “One- 
Name-Plate” pledge of performance covers both 
the dynamically balanced fan wheel and perma- 
nently lubricated motor. 


For further information, write for Bulletin 2302. 


ILG ELECTRIC VENTILATING COMPANY 
2879 N. Pulaski Road, Chicago 41, Ill. 
Offices in 57 Principal Cities 


Member of Air Moving and Conditicning Association Inc. (AMCA) 
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SAVE UP TO 35% WITH 


=p | 
wise boy 
PLASTIC CONDUIT 


+++ @ most versatile, depend- 
able and economical conduit 
for electrical and communica- 
tion lines, single or multiple 
duct installations, under- 
ground or underwater! 








YOU CAN SAVE UP TO 35% on 
installation costs, and eliminate most 
maintenance problems, with light- 
weight, water-tight and corrosion 
resistont TELEC-CON, available in 
four types, 2” to 6” diameters. 


Send for complete brochure, and 
name of your nearest supply point. 
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dicates to me that the maximum as- 
surance of emergency lighting may 
be obtained when the unit equip- 
ment is connected to the branch 
circuit which serves the lighting in 
the emergency area. While a literal 
reading of Section 7061 dees not re- 
quire such a connection, I am in- 
clined to believe that it does not 
deny the use of such procedure. 
In reply to my observation with 
respect to this subject, J. D. advises 
that “Lighting panelboards in our 
design are required to be circuit 
breaker type, and in large areas, 
like assembly halls and shops, the 
lights are usually controlled at the 
panelboard, thus making it virtu- 
ally impossible to effectively connect 
the emergency circuit to a branch 
lighting circuit. Where a room has 
several lighting circuits, obviously, 
only one of them need be tapped.” 
It appears evident from the fore- 
going that an emergency unit 
should not be connected to a circuit 
protected by a circuit breaker, 
when such a breaker is used to con- 
trol the lights connected to the cir- 
cuit. It would be possible however 
to install a switch as shown by Fig. 
2 in addition to the breaker and use 
this as the means of control. If any- 
one inadvertently used the breaker 
to disconnect the general lights, the 
emergency lighting would automat- 
ically go on. A few occurrences of 
this nature would impress the peo- 
ple concerned that the switch should 
be used. In other words the circuit 
breaker would act only as an over- 
current device the same as a fuse. 
Another question raised by J. D. 
follows: “Referring to your dia- 
gram, Fig. 2, whether the connec- 
tion is made in the switch box, or 
in the panelboard, would it not vio- 
late Section 7024 pertaining to the 
same ‘box or cabinet’ requirement? 
I am confused. Why then would it 
not be satisfactory, although not 
complying with Section 7024, to run 
one additional wire in the same con- 
duit to pick up a ‘separate circuit’ 
with a common neutral of the same 
branch lighting circuit at the near- 
est ceiling outlet, s indicated in 
Fig. A.? This method would work 
for fused tumbler switch arrange- 
ment, but if a break were to occur 
in the “hot” leg of the switch wire 
and the fuse remained intact, ob- 
viously the emergency lights will 
remain dark. If you will clarify the 
above, it will be appreciated.” 
The illustration shown by Fig. 2 
intends to emphasize the need for 
connecting the emergency unit 
ahead of any switch which controls 
lighting units. I do not believe 
there is any violation of Section 
7024 regardless of the location of 


the switch within or outside the 
panelboard. The provisions of Sec- 
tion 7061 tells us that “the supply 
circuit between the unit equipment 
and the service, feeders, or the 
branch circuit wiring shall be in- 
stalled as required by Section 
7024.” My interpretation of this 
rule is that the emergency wiring 
originates where it is connected to 
the branch circuit, and from that 
point on it shall be independent of 
other wiring and equipment etc. 

In view of the foregoing, there 
appears to be a violation of Section 
7024 when the emergency conductor 
serving the unit is run in the same 
conduit with the conductors serving 
general lighting as shown by your 
Fig. A. As a result, it would be 
necessary to run a s2parate conduit 
to the emergency unit as shown by 
Fig. 2. 

In connection with Fig. 2, it ap- 
pears evident that if the circuit 
serving the general lighting be- 
comes open due to a fault which 
does not blow the fuse, or someone 
inadvertently opening the switch, 
that the emergency unit will not 
function. It will however function 
when the current to the circuit is 
interrupted due to an interruption 
of the service to the building, when 
the service overcurrent device oper- 
ates, when a feeder fuse blows or 
when the branch circuit fuse blows. 
Such a degree of protection is, in 
my opinion, greater than required 
by the code. 

When a room or hall is served by 
more than one circuit, serving 
lights which must be used when the 
hall is occupied, the significance of 
a connection to one of the circuits 
is discounted since the failure of 
one circuit would not leave the hall 
in darkness. Even under such con- 
ditions, I believe it would be desira- 
ble to have the emergency unit con- 
nected to one of these circuits as 
shown by Fig. 2. Such a degree of 
safeguard however is not, in my 
opinion, required by the code since 
the emergency unit could be con- 
nected at the service or a feeder as 
intimated by Section 7061. 

The following comment received 
from H. H. Watson, Chairman of 
Panel No. 2, appears to verify the 
foregoing comment: 

“Your reply to J. D.’s question 
on emergency lighting uit equip- 
ments sounds good to me. For what 
they are worth, here are a couple 
of ‘remarks’: 

“1—Even if cord-connected, the 
presence of unit equipments in a 
place of public assemblage is of 
great value in providing illumina- 


‘ tion at times of power outages. For 


safest operation the unit should be 
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premanently wired, of course. 

2—In lieu of supplying the unit 
equipment control circuit ahead of 
a single branch circuit lighting con- 
trol switch, an alternate arrange- 
ment is to use at least two branch 
lighting circuits in the protected 
area and connecting the unit equip- 
ment into a feeder supplying the 
branch circuits. 

“In small areas where a single 
point of switch control is desired 
the switch can be a double-pole snap 
switch with one pole in each cir- 
cuit.” —B.A.McD.—3/59/6 


Uninsulated Current 
Carrying Conductor 


Under what conditions may 

© an uninsulated  current- 

carrying conductor be pulled in the 

same pipe with insulated conduc- 
tors ?—H.D.P. 


The present code (1956 

e NEC), in general, permits 
the use of “a grounded service con- 
ductor without insulating covering” 
in Section 2303a for installations 
having a nominal voltage to ground 
of not more than 300 volts. This 
includes service entrance conduc- 
tors and service drop conductors. 

The proposed 1959 Code will have 
this same permission listed as a 
general EXCEPTION to the re- 
quirements of Section 230-4, “In- 
sulation of Service Conductors.” 
Furthermore, specific reference will 
be made in this exception to Section 
230-22, Service Drops, Section 230- 
30, Underground Services and Sec- 
tion 230-40, Service Entrance Con- 
ductors. 

Section 230-22 and Section 230- 
40 will more or less repeat this gen- 
eral exception for the service drop 
and the service entrance conduc- 
tors. Section 230-30 will further 
limit the use of the uninsulated 
grounded neutral conductor in the 
case of underground installations. 

First off, the uninsulated 
grounded neutral may be of alumi- 
num or copper and may be installed 
underground when this uninsulated 
grounded neutral is part of an ap- 
proved cable assembly. If a bare 
grounded neutral conductor is in- 
stalled underground it shall be of 
copper and shall be installed in 
duct or conduit. 

An uninsulated or bare grounded 
neutral conductor (current carry- 
ing neutral) installed as a part of 
the service conductors shall be in- 
stalled in the same conduit with the 
other insulated service conductors. 
—B.Z.S.—3/59/7 
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1 yp Terminators 
J Splicing Kits 


& 






Planning 


INDUSTRIAL CABLE 
INSTALLATIONS? 


this PLM catalog 
can simplify terminating 


_ and splicing problems! 


No need to write detailed orders or specifications for materials 
for splices or terminations! PLM Unit Package Kits each 
contain all materials needed for a correctly designed joint or 
termination, together with detailed instructions. 


Catalog lists kits and fittings for both open interlocked and 
new sealed-type armored cable, for non-metallic jacketed 
cable and for lead-covered cable through 23 kv. Fittings include 
through type, bracket, flange-mounting and compound-filled 
terminators and 2, 3 and 4-way splice joints. Write for copy. 
PLM Products. Inc., 3875 W. 150th St., Cleveland 11, Ohio. 
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Conduit Ventilators 
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When you install 


he sure to use Killark 
. the first and most complete all- 


JUNCTION BOXES 


Explosion-Proof, Dust-Tight, Weatherproof 















MOTOR STARTER ENCLOSURES CIRCUIT BREAKER ENCLOSURES 


Explosion-Proof, Dust-Tight, Weatherproof Explosion-Proof, Dust-Tight, Weatherproof 








Starters and Combination Starters 
Made to Order 









More Than 40 Sizes Custom Hubs 


INSTRUMENT BOXES 
Explosion-Proof, Dust-Tight, 
Weatherproof 

















PANEL BOARDS 


Explosion-Proof, Dust-Tight, 


















Weatherproof 


OF A 100% ALUMINUM INSTALLATION! 


®@ Lightweightness. You save labor, cut transportation and 
handling charges. Aluminum weighs 3 as much as iron; 
one man can handle an all-aluminum installation which 
may have required two men when other metals are used. 











® Ease of Installation. Aluminum conduit bends without { 
collapsing, shapes up quickly. Killark fittings have clean - 
Several sizes Glass Lens 


threads and plenty of wiring room—and are designed for Gasere: Aueiieble 
easy installation. overs Avai 
® Non-Sparking. An important safety factor in hazardous SPLICE BOX 


areas. 





Explosion. 
Proof 













@ Non-Rusting, Non-Corroding. Exclusive Killark aluminum 
fittings are long on life, short on maintenance. Smooth, 
bright, clear-through durability; they never rust and are 
more corrosive resistant than other types. 








Make your next installation an all aluminum one—aluminum 
conduit and 100%-aluminum Killark fittings. The best costs 


less in the long run, . 


| rs = uF —f 
PULLING ELBOW 


Explosion-Proof FITTINGS Explosion-Proof 
































Available 14,”—1¥."—2” 
with Various Hub Styles 


Completely Wired—Ready to Install 














Very Rugged Construction 
Various Sizes 






Complete Line of Fittings & Accessories 
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Vandeventer and Easton Aves. « St. Lovis 13, Missouri 










aluminum line! 


JUNCTION BOXES 


Explosion-Proof 







Screwcap Style 








Many Sizes—Custom Hubs 








FLUSH SWITCH FITTINGS 
Single thru 5-Gang 

Shallow & 

Deep Styles 











ENTRANCE FITTINGS 
Threaded and Speedolet Types 





¥” thru 6” 












ai 















CLUSTER LIGHTS 





150W to 500W 
Versatile in Design 





EXPLOSION-PROOF 
FIXTURES 





DUST-TIGHT FIXTURES 
® 
























Available in Available in 
Pendant, Pendant, Pendant, 
Bracket & Ceiling, Bracket & 

Ceiling Types Bracket Types. Ceiling Types. 






100W—150W—200W 60W to 500W. 


60W thru 500W. 














...AND ENJOY THE Completeness 
OF THE KILLARK LINE! 


Whatever the installation, Killark can provide the correct 
aluminum fitting or fixture. That's because Killark has been 
supplying the electrical needs of contractors for over 45 
years. In 1942, Killark pioneered the use of aluminum and 
now manufactures exclusively the only complete line of 
aluminum fittings and fixtures. They cost no more than 
malleable iron fittings. 


There are thousands of fittings in the constantly expanding 
Killark line. Many years of research, design and develop- 
ment are your assurance of the finest aluminum fittings at 
the lowest possible cost. Fast delivery is assured through 
convenient warehouse stocks in many cities. 





THE KILLARK ILLUSTRATED 
CATALOG IS YOURS ON REQUEST 




















Complete Line 
Explosion-Proof 
and Weatherproof 








KILLARK REPRESENTATIVES 


* Atlanta, Ga. 
Baltimore, Md. 
*Boston, Mass. 
*Buffalo, N. Y. 
*Chicago, Ill. 
*Cincinnati, Ohio 
*Cleveland, Ohio 
*Dallas, Tex. 
*Denver, Col. 
*Detroit, Mich. 
Kansas City, Mo. 
*Los Angeles, Calif. 





Milwaukee, Wisc. 
Minneapolis, Minn. 
New York City, N. Y. 
Omaha, Neb. 
*Philadelphia, Pa, 
*Phoenix, Ariz. 
*Pittsburgh, Pa. 
Richmond, Va. 
*San Francisco, Calif. 
*Seattle, Wash. 
Honolulu, Hawaii 


tn 
SPEEDOLETS 








Sales Offices and Warehouse Stocks throughout Canada 


For Thinwall Conduit 
All Sizes thru 2” 


* Warehouse Stocks 





Vandeventer and Easton Aves. -«- Sf. Louis I3, Missouri 
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“I’ve had experience with several 
brands of service entrance equipment, 
and the best buy for my money is a 
Cutler-Hammer Unit Breaker. It costs 
no more than others... takes less time 


to install...and C-H Unit Breakers are 
well built—no nuisance service calls.’’ 





Thousands of Contractors use C-H Unit Breakers 
KNOW THE FACTS! 


You won’t lose profits on service complaints, you won’t have un- 
happy customers, if you buy circuit breakers on performance, not 
on claims. That’s what thousands of profit-minded contractors will 
tell you about C-H Unit Breakers. 

C-H breaker performance pays off the same way on large as well as 
small jobs. Prominent housing projects across America are C-H 
Unit Breaker equipped, to the satisfaction of builders, contractors 
and home owners. 

For customer satisfaction and full, steady profit, performance 
points to Cutler-Hammer as your choice in breakers, and 568 
Authorized Cutler-Hammer Distributors will agree with you on 
that choice! 








The “package” may look the same on good watches and not-quite-so-good ones. 
The same goes for circuit breakers. But the difference shouts at you when 

you buy on performance, not on looks and claims. Successful contractors— 
thousands of them—find that the performance of C-H Unit Breakers amounts to 
an extra “edge” that insures customer satisfaction and betters their business. 
Get that extra edge for yourself—feature C-H Unit Breakers! See your nearby 
Authorized Cutler-Hammer Distributor, or write for the new selection guide, 
Handi-Log, Pub. MS33-F'241. Cutler-Hammer Inc., Milwaukee 1, Wisconsin. 


ree CUTLER-HAMMER 


Cutler-Hammer Inc., Milwaukee, Wis. © Division: Airborne Instruments Laboratory. © S-bsidiary: Cutler-Hammer International, C. A. 
Associates: Canadian Cutler-Hammer, Ltd.; Cutler-Hammer Mexicana, S. A.; Intercontinental Electronics Corporation, 


There’s a 
difference... 
Are you 
missing it? 





CONTROL 
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150W to 500W | ee arene For Thinwall Conduit 
Versatile in Design All Sizes thru 2” 


Data Sheet 


Electrical Rehabilitation 
for Flooded Areas 





A summary of tested and proved ideas for fast, effective recovery 
of electrical operations in areas hard hit by floods—based on 
actual case studies of this unusual problem. 


A—ORGANIZING FOR FLOOD REPAIR 


1—Set up temporary drying and cleaning operations in plants and/or ware- 
houses, under the direction of special maintenance employees. 

2—Where possible send key men to plants merely to supervise the construction 
of temporary enclosures, in order to maximize their usefulness. 

3—After getting large machines on “bake” in various plants, a regular schedule 
of inspection can be followed and periodic insulation tests conducted and 
charted, while the drying-out temperatures are also checked. 

4—Have customers dismantle and haul their own equipment. When dismantling 
help is needed by a plant, the work can be done by wiremen, keeping all 
experienced shop mechanics busy on reconditioning work. When equipment 
is ready for delivery, follow the same procedure, wiremen being used where 
needed to set and connect the reconditioned motors and controllers. 

5—Use cat-booms to bring units to cleaning platforms where water and steam 
is used to wash out caked mud. 

6—Production-line set up begins at cleaning area. Following steam cleaning, 
motors enter building on conveyor; go through baking, assembly, testing and 
painting at rate of 100 per day. 


B—POWER AND LIGHT FOR FLOOD REHABILITATION WORK 


1—Lack of power necessitates installing temporary lighting or illumination of 
battery flashlights for working ‘round-the-clock inside industrial plants, com- 
mercial buildings and residences to clean and rehabilitate flooded equipment. 

2—Connect temporary transformer banks and mobile m-g sets wherever continuity 
of service is imperative (as in hospitals). 

3—When on-the-spot repairs cannot be performed with certainty, submerged 
equipment such as meters, breakers, controls, starters and motors should be 
removed for thorough cleaning and repair at the shop. 


C—DRYING TECHNIQUES FOR ON JOB AND IN SHOP 


1—Use heavily constructed motor storage racks provided with steam unit heaters. 

2—Use a traveling electric hoist to stack motors on the shelf levels of racks. 

3—Use temporary metal frames and sheets of tin to build large coke-heated ovens. 

4—Arrange for temporary use of large ovens in industrial plants to dry out 
apparatus. 

5—Ovens can be made of asbestos board and lumber frames, using steam coils 
and fans for circulated air drying. 

6—Use strip heaters to maintain a temperature of about 110° C in large ovens. 

7—Drying equipment on customer’s premises may range from tarpaulin enclosu-es 
and salamanders to sectionalized metal ovens equipped with gas heaters. 

8—Remove large wound rotors and armatures from their machines and set within 
enclosures on blocks so that hot air can be properly circulated. 

9—Remove wet pole winding from dc motors and generators and send to shop 
for reconditioning. 

10—Metal hopper on its side will form an oven to dry out motors. Portable oil- 
burning heater blasts hot air through neck of hopper at rear. Rack holds 
motor parts. 

11—Use heat lamps to dry out cable terminals at bank of starters. Remove starters 
and send to manufacturer's service station for repair. 
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DATA SHEET [continved) 
D—CLEANING METHODS FOR WATER AND MUD-LOGGED 


1—Use compressed air to force water and silt out of conduits. 
2—Carbon tet spray helps clean and dry motor starter terminals and contacts. 
Sealing fittings prevents excessive silt from entering starter. 
3—Properly tag incoming equipment and separate into four cleaning operations: 
a—Prepare stators, armatures and other parts having insulated coils, for 
the drying ovens. 
b—Check for new bearings needed. 
c—Clean all metal parts such as end frames, bases, oil reservoirs, con- 
troller cases. 
d—Determine whether any contacts, fibre washers, wood sleeves or rods, 
or other controller parts are required. 
4—Clean windings of loose mud and sludge with warm water applied under 
moderate hose pressure. 
5—Clean off grease and oil by using gasoline and other solvents, applied with 
fibre brushes and rags. 
6—Loosen commutator clamping rings to drain off water that has seeped in under 
the commutator. 
7—If necessary puncture the insulation layers of field coils of de motors and gen- 
erators to dry satisfactorily. 
8—Small coils on controllers are usually free of dirt because of their enclosures. 
However, they may have to be removed from their equipment and dried out. 
Some types of control equipment can be dried without removing any of the 
coils from their panels, after having been washed down with a hose. 
9—Oil and grease can be removed from all bearings with gasoline and other 
solvents. Replace old oil in circuit breakers, autostarters and relay dashpots. 
10—Sometimes wood and fibre separators can be used again after being dried. 
11—Wet motors can be baked before taking them apart, blowing them clean with 
dry compressed air. Windings are then re-varnished. 
12—Compressed air can also be used for blowing out controls, bus ducts and 
conduit runs, after salt or brackish water has been flushed away by steam, 
by boiling or by flushing with hot fresh water, or by spraying with carbon tet 
or naptha products. Carbon tetrachloride and various naptha products can 
also be used for scrubbing busbars and other oil-gummed equipment. And, 
depending upon Megger readings, length of time the units were submerged 
and similar factors, many motors will also have to be reinsulated. 


E—TESTING AND INSULATION 


1—An insulation resistance value of 500,000 ohms to 1 megohm is the usual range 
for dry stator windings. The minimum value for most motor and generator 
insulation, based on normal operating temperature, is: Megohms equals 
Rated Voltage divided by (Rated kva plus 1,000). 

2—Air drying varnish is generally used for reinsulating windings of low voltage 
equipment. Because coil mass is already preheated from drying operation, 
a good penetration is assured. 


F—THINGS TO KEEP IN MIND (Mistakes from past work) 


1—Costly mistakes were made after floods, in operating partially dry equipment 
which caused the loss of good windings. 

2—In the anxiety to get going, some equipment was severely overheated in crude 
ovens. 

3—Much equipment was sent to motor shops for rewinding, which showed such 
evidence as blued shafts, charred insulation, and grounded coils. 

4—Customers admitted their error came from haste and a lack of regard for the 
damaging results of improper handling. 

5—Flood repairs are usually handled under difficult, chaotic conditions. An 
orderly job handling procedure, however crude, and one or two of the more 
diplomatic and even tempered men to handle customer contacts can save 
valuable time and build tremendous good will. 
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BaD 1%” MAGNETIC DRILL 
PRESS works high overhead 
upside down; enables main- 
tenance man to get into 
tight spots easily, rapidly. 


B&D 1% MAGNETIC DRILL 
PRESS works upright on 
huge Air Chuck drilling and 
tapping; ready for instant 
moving to next operation. 





Job hard-to-reach, hard-to-handle? 
Send for a B&D Magnetic Drill Press! 





TAKE "EM ANYWHERE you need 
a drill press. Both are light 
weight, easily transported, 
simple to put to work; 
move to the next job. 


B&D CADDY CART is the per- 
fect way to transport your 
Magnetic Drill Press from 
job to job. Prevents damage 
to this peak precision tool. 





Save hours ... even days on every 
job...one use may pay for the tool! 


Whether your job is production, construction or main- 
tenance, a Black & Decker Magnetic Drill Press sticks 
like glue to the job. Lets you stand off and guide the 
bit from a distance. And it takes just finger-pressure to 
drill even a 14” hole with Black & Decker’s exclu- 
sive Hydra-power Feed. 


See one on your work. Two sizes to choose from: 4” 
and 1%"; both complete precision units—not attach- 
ments. Perfect for drilling, reaming, tapping in tool 
shops, steel fabricating, maintenance—anywhere you 
need a drill press but can’t take the work to the tool. 


Black& Deckers 


Quality Electric Tools . . . Power-built for top performance 










| 





| 
leading | 
Distributors | 
Everywhere 7 







THE BLACK & DECKER MFG. CO. 

Dept. 1203, Towson 4, Maryland 

© Please arrange a demonstration of your 0 1%"; 0 %’ 
Magnetic Drill Press 

O Send me additional information 

0 Send me information on the tools checked below. 





PRR acncoccevsocccccesccecccowssqnceqcecowsseyes ne 
Company........-....22.-.cccceeccccnecccceerecceeccncecenecessoconososece 
AGAPOSB.. .....202222202000--cccccncccccccecccennenneneseceeresescsocccoseves 
i papiesdncvassonntevcmabbqerepebopsonsteedan Zone...... State........ 
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WAGNER PROTECTED TRANSFORMERS 
USED IN UNIQUE DISTRIBUTION SYSTEM: 











Willis Lipscomb, Consulting Electrical Engineer, and Joachim E. 
Liebmann, Harbor Engineer, examine emergency overload feature 
on a 75 Kva, 3 phase Wagner Protected Transformer. The other 
Wagner Transformers are each 50 Kva, single phase. 


POWER for the Port of San Diego 

































Keeping pace with the rapid industrial growth and in- =a 
creased shipping needs of the Southwest has meant a ae 


tremendous construction job for the Port of San Diego 
. now the third largest port on the West Coast. 


The largest, most modern of San Diego’s port facilities 
is the new 10th Avenue Terminal, capable of handling 9 
large ocean going vessels at one time. 


Facilities like this need plenty of dependable electric 
power. To distribute this power, the 10th Avenue Ter- 
minal has a 12,000 volt distribution system powered by 
Wagner Protected Subway Transformers. Each trans- ° 
former has a main secondary breaker to clear any over- 
load or fault. The primary side of the transformer has 
an internal weak link to protect the line. Each transformer 
vault has two service lines, a preferred and an alternate, 





connected to each transformer through a throw-over a 

switch. The system is unique, safe, and economical. 

Wagner Protected Transformers make it possible to = 

eliminate expensive submersible primary fuses. Ot 
Consult your nearby Wagner Sales Engineer about % 


modernizing your power distribution system. There are e.% 
Wagner Branches in 32 principal cities. ae 

Consulting Electrical Engineer, W. L. Lipscomb, 
San Diego, Calif. Electrical Contractor, Standard Electric 
Contracting, Inc., Chula Vista, Calif. 





BRANCHES AND DISTRIBUTORS IN ALL PRINCIPAL CITIES 


Wagner Electric Gorporation 


6413 PLYMOUTH AVE., ST.LOUIS 14,MO., U.S.A. 


WT59-1 
[ 


\ 


A 
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PEDESTAL CLAMP holds large motor 
coils upright for ‘‘rolling’’ insulation on 
coil straight-away. Foot pedal opens jaws 
against force of compressed spring 
around upper jaw shaft. 





COMPRESSED SPRING around upper jaw 
shaft forces clamp jaws together. When 
upper section is coupled, shaft telescopes 
into pedestal and rests on foot pedal. 
Slot pin keeps jaws aligned. 


Pedestal Clamp Holds Large Coils 


Foot-operated pedestal clamps 
with spring-actuated jaws hold 
large coils securely in position for 
“rolling” varnished cambric insula- 
tion on the coil straight-away in 
the large motor department of 
Electrical Engineering & Equip- 
ment Company, Des Moines, Iowa. 
Foot control frees both of the op- 
erator’s hands to apply the insula- 
tion and shift the coil when neces- 
sary, effecting a substantial time 
economy in the insulating process. 

A typical clamp assembly consists 
of a two-piece pipe pedestal flange- 
mounted to the floor. The lower 
section is a 30-in. length of 14-in. 
pipe with a foot pedal near the 
base. The top section is a 7-in. 


length of 13-in. pipe with a reduc- 
ing coupling (to fit the 14-in. base) 
at the bottom and the lower, sta- 
tionary clamp jaw at the top. Pass- 
ing through this jaw is a long 
l-in. diameter steel shaft support- 
ing the movable (top) jaw of the 
coil clamp. A horizontal pin, riding 
a vertical slot in the top pedestal 
section, keeps upper and lower jaws 
aligned. From the reducing cou- 
pling down, the lower section of the 
shaft is encircled by a long, heavy 
coil spring. Retention collars at 
coupling and shaft base keep the 
spring under sufficient compression 
to securely lock the clamp jaws to- 
gether. 

When the top of the pedestal is 





CLAMP JAWS are long, wide and flat to grip coil-turns in vise fashion. 


Lower 


jaw is stationary; upper one opens to a maximum 13 in. gap. 
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coupled to the bottom section, the 
shaft telescopes in the pipe and 
rests on the foot pedal extension. 
Pressure on the pedal compresses 
the spring and raises the shaft to 
open the coil clamp. When the pedal 
is released, the spring pushes the 
shaft, and upper clamp jaw, down- 
ward to securely grip the coil. 

Jaws for the larger of the two 
coil clamps are 6 ins. long and 
14 ins. wide; are made of 4 in. steel 
stock; have a maximum opening 
of approximately 14 ins. to accom- 
modate thick coils. 


Tank Loading Easy 
With Floor Degreaser 


Equipment cleaning and handling 
methods are two of the many shop 
operations under constant review 
in an effort to increase large motor 
repair department efficiency at 
Lima Armature Works, Inc., Lima, 
Ohio. A combination of both time- 
saving factors resulted from the re- 
cent installation of a large vapor- 
degreasing unit in the Lima shop. 
Except for loading and unloading 
the tank, the degreasing operation 
needs no manual attention. Even 
this chore has been made easier by 
installing the tank in the shop floor 





EASY LOADING and unloading is a time- 
saving feature of this 192-cu-ft sunken 
vapor detergent tank. One man can raise 
or lower sectionalized cover with pully- 
supported ropes. 
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Photo courtesy of Western Electric Co. 
Architects & Engineers: Lockwood Greene 


This is PRACTICAL 
MAINTENANCE... 


WITH Serwisafe— POLES 


In less than 10 minutes, this man will have finished replac- 
ing a burn-out and cleaning a luminaire. It’s a fast, efficient, 
no sweat job, He is free from climbing hazards, and the 
lowered fixture is dead. In addition, his only “auxiliary” 
equipment is a detachable handline! 


The unique advantages of Thompson “Servisafe” Metal 
Poles assure year-round all-weather lighting maintenance 
at minimum cost. In fact, there is no easier, safer or more 
economical method of servicing pole-mounted luminaires, 


FOR DETAILS AND PRICES, WRITE 
FOR BULLETIN PWB-59. 


THE THOMPSON ELECTRIC CO, 


P. O. BOX 87-D CLEVELAND 22, OHIO 
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TANK INTERIOR showing parts resting 
on supporting rails just above liquid level. 
Cold-water cooling coils confine vapor to 
bottom half of enclosure; speed vapor 
condensation at end of cleaning cycle. 


with only about 15 ins. extending 
above floor level. Equipment is 
rolled into the area on shop dollies, 
raised by electric hoist and lowered 
into the tank. 

The rectangular steel tank is 8 
ft long, 4 ft wide and 6 ft deep. 
Almost 5 ft of the tank extends into 
a basement area where it is heated 
by a direct-flame, automatically 
controlled (thermostat) gas burner. 
Vent space around the tank is cov- 
ered with a rim of expanded-metal 
grating flush with the floor. The 
hinged cover for the 8 ft tank is 
divided into two 4 ft square sec- 
tions, each flanged for a tight fit 
and operated by a pulley-supported 
rope. Sectionalizing the cover 
makes it easier to raise and lower 
the units and only one need be used 
for small equipment. 

A metal grid — the parts 
to be cleaned about 6 or 7 ins. above 
the bottom of the neg above 
the level of the detergent. About 


WIRE BASKETS are used for most small 
parts to be degreased. Filled baskets 
rest on supporting grid in tank like large 
motor parts 
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150 gallons of Perchlorethylene is 
the volatile cleaning agent in the 
tank. As the liquid is heated, it 
vaporizes forming a heavier-than- 
air detergent fog blanket which en- 
gulfs the equipment and rises until 
it hits a cold-air layer about 3 ft 
below the tank rim. Here, six 
parallel rows of 1-in. cold water 
pipes ring the interior perimeter 
of the enclosure. These coils keep 
the top of the tank several degrees 
cooler than the rest; confine the 
vapor blanket to the lower half; ac- 
celerate vapor condensation when 
the cleaning cycle is finished. 
Stators, end bells and relatively 
large motor parts are set directly on 
the supporting grid. Small parts, 
that would fall through the parallel- 
bar grid, are placed in rectangular 
mesh-wire baskets with hinged wire 
covers. Filled baskets are lowered 
into the tank like the larger parts. 


Reel Storage Tree 
Spots Wire for Payout 


In a matter of seconds, any one 
of 40 reels or spools of magnet wire 
can be positioned for payout to a 
winding head in the motor repair 
department at Columbus Electrical 
Works, Columbus, Ohio. And, with- 
out altering position, storage of 
these 40 reels takes up less than 5 
sq ft of floor space. 

Through a constant search for 
more efficient methods of storing 
commonly used sizes of magnet 
wire for immediate de-reeling, 
motor shops have devised reel turn- 
tables, ferris wheels and a number 
of other devices. At the Columbus 
shop, a reel tree is the answer to 
this problem. 


REEL TREE stores total of 40 magnet 
wire reels and spool rotates to spot 
selected wire sizes for payout to winding 
head in foreground. Unit takes up less 
than 5 sq ft of floor space 
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IT TAKES A SPECIALIST 


LIKE 


STROMBERG-CARLSON 


to provide modern communications for a triple-service structure 


The contractor who chose a Stromberg- 
| Carlson “Custom-Engineered” sound- 
| communication system for Dupont 
| Plaza Center in Miami, Florida, pro- 

vided top efficiency for the Center— 

while assuring himseif of a profit that 
| would not dwindle away. 
| The Center is an integrated triple- 
service structure with display area, 
office space and hotel facilities—requir- 
| ing the efficiency and flexibility of a 

Stromberg-Carlson system. 

You, too, can be sure that every 
Stromberg-Carlson system will be right 
for your customers and for you. You 
can bid our equipment with complete 

| confidence because: 


@ Installation help and supervision are 
available from our factory-trained 
sound distributors in all major markets. 


® Service and maintenance problems 
are negligible—as proved by thousands 
of installations now in use. 


Kammer & Wood, Electrical Contractors 


@ Field sales engineers are at your 
service for consultation at any time. 


e Our staff is 
available to help solve complex installa- 
tion problems. 


factory engineering 


e You can easily meet all specifica- 
tions, because Stromberg-Carlson sys- 
tems are custom-engineered from 
standard components. 


Consider these and many more 
Stromberg-Carlson advantages next 
time you bid on a sound installation— 
in a commercial building, industrial 
plant or school—new or existing con- 
struction. 

When you bid Stromberg-Carlson, 
you bid competitively—with assurance 
of a good profit—and an installation 
that will add to your prestige! 

For further details, or the name of 
our local representative, write—no ob- 
ligation. 


“There is nothing finer than a Stromberg-Carison" 


STROMBERG-CARLSON 


GENERAL DYNAMICS CORPORATION 


A DIVISION OF 


Electronic and communication products for home, industry and defense. . 


GD 


s | @ 
SPECIAL PRODUCTS DIVISION « ELECTRONICS CENTER ake 
1453 N. Goodman Street, Rochester 3, New York 


. includ- 


ing High Fidelity Consoles; School, Sound, Intercom and Public Address Systems 
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Jet Line Gun 
Saves Hours! 


! use a steel fish tape and spend 4 
«many dangerous hours snaking 


_ it through a conduit. 


~ - 
a 


¢ 


sf use a Jet Line Gun and safely 
, jet-propel a nylon line through 
te '¢ 
~~ the conduit in seconds! , 


~ 


Ask your distributor or write 


- 


New fast 
safe system 
for wiring conduit 


eliminates snaking! 


Don’t snake it... jet propel it! That’s 
the Jet Line system in a nutshell. 


A small, jet-propelled cartridge does 
the trick! Launched by the Jet Line 
Gun, it twists around ells and bends 
up and down as it lays a strong nylon 
line in the conduit in seconds. Using 
the nylon line, draw a foot-marked 
Jet Line polyethylene rope through 
and you’re ready to pull wire. 


Safe, sure and fast, the Jet Line sys- 
tem saves wire, money and time! 
Thousands of contractors use the Jet 
Line Gun. Order your Jet Line Gun 
Kit TODAY! 


THE JET LINE SYSTEM IS SAFE! 
®@ No powder charge — No explosion 


®@ Both nylon line and polyethylene rope are 
non-conductors. 


THE JET LINE GUN was invented by ex- 
perienced electricians for use in rigid and 
flexible steel conduits, underfloor and under- 
ground ducts and cavity wiring structures. For 
runs up to 300 ft. . . . double this distance 
when launched into both ends of the run. 


Pat, Pending on 
Method and Apparatus 


730 Seigle Ave., Charlotte, N. C. 


Copyright 1958 Jet Line Gun Co, 








LOCKING DEVICE at base consists of 
notched plate on rotating upright which 
engages spring-actuated latch-pin (arrow) 
bolted to stationary base. Note reel-re- 
tention pins on arms. Outer ones are 
removable for easy reel replacement. 


Basic design of the free-standing 
“tree” embodies a 6-ft high “trunk” 
of 44-in. steel pipe (24 in. wall) 
which rotates on a 244-in. diameter 
base of 4 in. steel plate. The trunk 
supports seven tiers of “branches” 
—each tier consisting of four di- 
ametrically opposite horizontal rod 
arms to support the reels. Each of 
the 16 lower arms is a 133-in. 
length of 1-in. diameter steel stock 
threaded to fit couplings welded to 
the upright pipe. Horizontally, 
these arms are 90 degrees apart; 
vertically, they are 13 ins. center-to- 
center to support 12-in. diameter 
reels. Each arm has two reel-reten- 
tion pins 9 ins. apart. The inner 
stationary one is about 4 ins. from 
the standard; the outer one is re- 
movable for easy replacement of 
reels. 

The upper 12 “branches” follow 
a similar pattern. Here, each arm 
is a 10-in. length of 4-in. round steel 
stock threaded to fit the “trunk” 
couplings. Vertical spacing  be- 


TOP OF TREE close-up showing arrange- 
ment of arms for 12-in. wire reels and 
6-in. spools. Top arms hold single or 
double spools of magnet wire. 
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tween arms is 74 ins. so each can See ce Se ee eee 
hold two 6-in. diameter magnet wire 
spools. Cotter pins hold the spools 
on the arms. 

A ball bearing arrangement per- 
mits the pipe upright to rotate 
easily on the base plate, even when 


the tree is loaded with a full com- 


IN A FLASH! 
plement of reels. The arms are 


: 

: : CG yyw) Fy \U/ } 
manually turned until the ones with ff MUM Y, ) k\D. \ 
selected wire reels are parallel to Uy 


' aml | 





the spindle of the winding head, 
then locked in payout position by 
a latching device at the base plate. 
Welded near the base of the ro- 
tating upright pipe is a 12-in.di- 
ameter, + in. steel locking plate 
with four rectangular, peripheral 
notches at diametrically opposite 
positions. The notches seat the 
square head of a spring-actuated 
pin operating in a 3-in. channel 
bracket bolted to the stationary 
base. Head and round shaft of the 
5-in. long pin were machined from 
a piece of j-in. square steel bar | F] ee 
| Z WUT YYYyyyn WtUtzJMMMYwUYyjyy77 Yj Yiijfyyj Yyjyyjyy 
stock. | Ys Yy Ye) Yee We 
To position a group of reels for 
payout, the latch pin is retracted 
to ride the rim of the locking plate 
until the selected notch is reached. 
The spring-actuated latch snaps 
into the notch and holds the arms 
stationary while the wire is being 
de-reeled onto the winding head. 
Shop mechanics find the reel tree 
an exceptionally convenient and 
time saving addition to the coil 
winding department; feel that it is 
particularly advantageous in areas 
with limited floor space for de-reel- 
ing setups and reel storage. 


WV 


SANA 
SSS 


SS 


WOH 
Mo 


WY 
SS 


SS 


SY 
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Beware of inferior screw anchors 


pranpep RAWLPLUGS 


Whenever you fasten fixtures to plaster, brick, construction 
block, or concrete, use time-tested Rawliplugs to put work up 
fast, put it up to last. Now they're branded with the name 
“RAWL” ... look for it to make sure you get genuine Rawlplugs. 


Your RAWL distributor has a complete stock of Rawlplugs, hand 
or power Rawldrills for masonry drilling, and a full line of other 
masonry anchoring products. To help you select the right 
masonry anchor for your job, he'll gladly give you your com- 
plimentary copy of the “Masonry Anchoring Handbook."’ Ask 
him for it or write us... it's free. 


RAWLPLUGS 


screw anchors for all types of masonry RAWLDRILLS 


masonry drills for hand, power drilling 


oa RAWL CALK-INS 


RAWL SCRU-LEADS — lead screw anchors } 


machine screw 
ay Di ' caulking anchors 


RAWL LAG-SHIELDS RAWL SPRING -WINGS 
rustproof lag screw shields positive-action toggle bolts 


\ 
a) 
LATHE SPROCKETS are stored conven- 
iently in a compact filing cabinet con- 
taining a series of wood-block shelves 
which have been drilled halfway through 
to receive various sprocket wheels. Since 
diameters of these recesses coincide with 
diameter: of the varicus sprockets, and | 

since front edges of the sliding shelves Yy 

are marked to identify these wheels, accu- R AW L he L ay G 

racy of storage is doubly insured. The THE COMPANY, INC. 
cabinet is installed in the shop of the 

Electric Equipment Co., Bridgeport, Conn. 212 Petersville Road, New Rochelle, N. Y. 


© MOONY 
Reese eeSeeoe CeCe SCoeCooescoooseoeooseoceo esa eseoen one eee eer”? 


4d 
G4 


= 
: 
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In the News 





Plant Maintenance and Engineering Conference 
Reveals Swing to Outside Contractor Help 


Maintenance and repair of indus- 
trial plant and equipment is a big 
business and it is growing bigger. 
That was evident at the 10th An- 
nual National Plant Maintenance 
and Engineering Conference and 
Show held at Cleveland, Ohio, Jan- 
uary 26-29. Thirty-one concurrent 
sessions with 62 speakers explored 
almost every facet of maintenance 
operation. Exhibits at the show, 
valued at more than $74 million 
and representing more than 10,000 
products of 375 companies, high- 
lighted equipment and materials to 
facilitate maintenance, An esti- 
mated 20,000 executives, engineers 
and maintenance personnel visited 
the four-day affair. 

An indication of the importance 
of maintenance to industry was 
given at the opening session. L. C. 
Morrow, New York, general chair- 
man of the conference and consult- 
ing editor of Factory magazine, 
presented some interesting figures 
from a Factory study of 687 manu- 
facturing companies listed on the 
New York and American stock 
exchanges. These companies, repre- 
senting a gross property of $115,- 


PONDERING ANSWERS to questions on 
electric power economics are W. C. Wallin 
(seated), plant engineering dept. chief at 
Western Electric Company’s Winston- 
Salem, N. C. plant and P. A. Dethloff, 
building supt., Continental Can’‘s research 
and development department, Chicago. 
Duo headed subject-session at recent Na- 
tional Plant Maintenance and Engineering 
Conference in Cleveland. Mr. Wallin is 
the new president of the American tnsti- 
tue of Plant Engineers. 
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168,474,000 and net sales of $182,- 
247,734,000, reported $7,518,228,000 
spent for maintenance and repair 
—or an average of 4.125% of net 
sales, or 6.527% of gross property 
cost. Highest maximum ratio of 
maintenance and repair cost to net 
sales is 17.46% for heavy fabricat- 
ing industries. 

O. W. Gravely, director of main- 
tenance, Electro Metallurgical Co., 
division of Union Carbide Corp., 
Niagara Falls, N. Y., told the con- 
ference that “during the past ten 
years, automation, mechanization, 
and increased labor and material 
costs have increased as a part of 
product cost to the point where the 
necessity for controlling mainte- 
nance is vital to a manufacturer 
continuing in business.” Mr. 
Gravely estimated total cost of 
maintenance to U.S. industry at 
about $16 billion with a 25% waste 
due to lack of understanding of the 
maintenance function or improper 
methods employed at factories. 

Case studies of how maintenance 
is planned, managed, scheduled, 
supervised, controlled and oper- 
ated in a vast cross-section of in- 
dustry was the general subject of 
the 31 technical sessions. Speakers 
represented plants ranging from 
five to upwards of 1,000 mainte- 
nance workers. Interesting main- 
tenance to production worker ratios 
were revealed. One automotive 
structural member plant with 250 
production employees has 5 to 6 
maintenance workers. A chemical 
plant with 725 “operators” to pro- 
duce some 61 products has a main- 
tenance department with 986 hourly 
and 131 salaried employees includ- 
ing supervisory, technical and 
clerical personnel. Another plant 
in the synthetic rubber field re- 
ported one maintenance-plant engi- 
neering employee fcr every 1} pro- 
duction employees or for every 33 
total plant employees. Preventive 
maintenance is a basic requirement 
of plant operation. A realistic goal 
of 85% preventive maintenance and 
15% breakdown maintenance can 
be achieved with intense effort and 
a systematic approach, according 
to J. M. Conrow, works engineer, 
Longhorn Division, Thiokol Chemi- 
cal Corp., Marshall, Texas. Speak- 
ing on the subject of medium sized 
plants (up to 300 maintenance em- 
ployees), Conrow reiterated the 


SESSION LEADERS on contract mainte- 
nance at recent National Plant Mainte- 
nance and Engineering Conference in 
Cleveland were (L to R): chairman Mar- 
shall Dyer, Trundle Consultants, Inc., 
Cleveland; and speakers N. M. Brown, 
plant engineer, Pennsalt Chemicals Corp., 
Wyandotte, Mich.; and P. M. Kimmell, 
plant engineering supervisor, Eastman 
Kodak Co. Hawk-Eye Works, Rochester, 
N. Y. 


need for paper work for effective 
control; adequate planning and 
scheduling; and development of a 
fair and adequate method to meas- 
ure work output of maintenance 
crafts. 

With its increasingly vital role 
in efficient plant operation should 
maintenance be done by plant de- 
partments or by outside contrac- 
tors? The “what”, “when” and 
“how” of this important question 
were analyzed in a separate session 
chairmanned by Marshall Dyer, 
Trundle Consultants, Inc., Cleve- 
land, with plant engineers Norton 
M. Brown, Pennsalt Chemicals 
Corp., Wyandotte, Mich., and 
Phillip M. Kimmell, Hawk-Eye 
Works, Eastman Kodak Co., Roch- 
ester, N. Y., providing the answers. 

A definite swing to outside con- 
tractors for all or part of plant 
maintenance was reported. Over 
the past decade refineries and 
chemical plants have contracted for 
a larger portion of their mainte- 
nance, several for about 50%. In 
the past two years several large re- 
fineries and chemical plants, mostly 
new plants, have contracted 100% 
of their maintenance. This general 
trend was indicated by Mr. Kim- 
mel’s report of a 1958 Factory 
magazine survey. Of 359 respond- 
ents (with total of 750,000 em- 
ployees), “farmed-out” mainte- 
nance varied from 15% to 85% for 
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Youngstown 
"Buckeye” 
conduit 


will help give 
lifetime wiring 
protection 
in his day 





Larger, more complex elec- 
trical wiring systems to 
“carry the load” for the 
advanced electronic-living 
of Ais day will call for far 
more quality “Buckeye” 
Conduit than Dad ever 
dreamed of in his time. 
Youngstown, today, is 
planning and researching 
new steelmaking tec hniques 
that will make certain when 
involved electrical systems 
of his day are being wired 

. Youngstown ‘‘Buckeye” 
Conduit will protect them. 





YOUNGSTOWN 


SHEET AND TUBE COMPANY 
Youngstown, Ohio 





Manufacturers of Carbon, Alloy and Yoloy Steel 
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Faster — Lower Cost 


COMMUTATOR 
UNDER-CUTTING 


Every Gay-Lee carbide saw is specifically 
designed to provide you with faster, lower 
cost under-cutting of commutators. They are 
available for ‘‘U”’ or ““V’’ type under-cutting 
and in two types—plain solid carbide or an 
advanced design having steel hub and solid 
carbide blade. 


The design of the Gay-Lee hub-type saw 
utilizes steel for strength and carbide for 
cutting speed. A brazed steel hub ring locks 
the carbide blade and steel hub into a strong, 
efficient cutting unit*. For unusual rigidity 
and continuing alignment, these hub-type 
saws have no equal. 


GAY-LEE 


COMPANY 


CLAWSON - 
CARBIDE SAW SPECIALISTS 


MICHIGAN 








Sn 





GAY-LEE 
CARBIDE SAWS 


Commutator saw 
with strong steel 
hub — carbide 


blade 
for 





ee Vv ’? 
under-cutting. 





Saw with steel hub 
and carbide blade 
—designed for 
“U”’ type com- 
mutator under- 
cutting. 


*Patent No. 
2,422,404 


is ground 
type 


Plain carbide saw 
—no steel hub. 
Available for ‘‘U”’ 
or “‘V”’ type under- 
cutting of com- 
mutators. 

















SILVER PLATING 











“ON THE JOB” WITH POWDER 


Cool-Amp Silver 
deposits a genuine coat of silver 
that will not peel off, and will pro- 
vide lasting protection against oxi- 
dation, It has been used extensively 
and is accepted as equal to electro- 
plating for bolted and stationary 
contacts. 
Reduces Maintenance — 


Plating Powder 


Saves Electricity 


Cool-Amp minimizes overheating 
and provides cool maximum con- 
ductivity for your copper, brass or 
bronze contacts. Used on all current 
carrying connections. Cool-Amp sil- 
ver plating assures long life and 
low maintenance and will prevent 
series of losses from oxidation that 
are too small to create noticeable 
heat but still accumulate into major 
power loss. Apply to fuse clips and blades to reduce overheating. 


Cool-Amp contains no cyanide and is simple to apply. It can be used by any 
number of people at the same time ON THE JOB in underground vaults, sub-stations 
and hard-to-get-at places. The only equipment needed is a sharp steel wire brush 
or abrasive cloth, clean rag, water. One pound will plate approximately 6,000.sq. in. 


$13.50 PER POUND—SHIPPED PREPAID 


WRITE FOR FREE SAMPLE AND QUANTITY QUOTATIONS 


me EEpT LANES 


Dept. EC — 8603 S. W. 17th Avenue — Portland, Oregon 
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SHOP TALK huddle after a session at the 
National Plant Maintenance and Engi- 
neering Conference in Cleveland is en- 
joyed by (L to R) W. F. Bower, general 


plant engineer, SKF Industries, Inc., 
Philadelphia; and plant engineer F. C. 
Buckley of the company’s Frankfort plant. 


small plants to a range of frcm 12% 
to 35% for large plants. In the 
large plant category, 40% con- 
tracted some or all of their mainte- 
nance; 50% of those in the small 
plant category did this. 

Three criteria were mentioned 
as the basis for going to contract 
maintenance: (1) lack of proper 
skills or tools, particularly in the 
small plant; (2) wide variations in 
the man-hour work load; and (3) 
lower cost. Four types of contract- 
maintenance services were noted: 
(1) labor only; (2) a specific, de- 
fined job under a bid or cost-plus 
contract; (3) a permanent sup- 
plemental force; and (4) mainte- 
nance management wherein the con- 
tractor plans, coordinates and 
supervises the work, furnishes all 
labor and material and coordinates 
his work with a plant staff. 

Although no general formula for 
contract-maintenance was devel- 
oped, this rule-of-thumb approach 
to the problem was presented. Con- 
tract maintenance is indicated if a 
plant has less than 40 or 50 main- 





SWAPPING IDEAS at one of the recent 
Plant Maintenance and Engineering Con- 
ference sessions at Cleveland are: G. L. 
Shaffer, IBM project engineer, Kingston, 
N. Y.; and H. Goodyear, plant engineer, 
Empire Brushes, Inc., Port Chester, N. Y. 
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ANALYZING winding exhibits at the Noa- 
tional Industrial Service Association booth 
at the recent Plant Maintenance & Engi- 
neering Show in Cleveland are NISA na- 


tional vice-president H. C. Blenkhorn, 
Blenkhorn & Sawle, Ltd., St. Catharines, 
Ont., Can.; and staff engineer Arthur 
C. Roe. 


tenance craftsmen, is lacking in 
specific skills and tools, has a wide 
work-load variance, can get outside 
maintenance at lower cost. On the 
other hand, “do-it-yourself” main- 
tenance is indicated if a plant has 
40 or 50 or more craftsmen with 
all the necessary skills and tools; 
has a competent plant engineering 
staff; has a realistic work measure- 
ment system; has an apprentice 
education program; has a planned, 
stable work load. 

While conference sessions did not 
pin-point general electrical mainte- 
nance as such, it was included as 
part of the over-all maintenance 
operation in a number of papers. 
Generally, plants do this them- 


OBSERVING winding demonstration at 
the NISA Plant Maintenance & Engineer- 
ing Show at Cleveland recently are Ed 
Margolis (left), Motor Repair & Manu- 
facturing Co., Cleveland, exhibit chair- 


man; Don Fowler, Reserve Electric Co., 
Cleveland, chapter secretary; and George 
McKeowan, MON Electric Co., Mentor, 
Ohio, president 














“more for your money” 


RARE 






Buy yours individually 
or in pairs 


Any way you want them 
we have them! 


TOOL COMPARTMENTS 


Adaptable * Versatile * Economical. Series TC Rugged Tool Com- 
partments are designed so that you can mount them on any pickup 
truck or flat bed vehicle. Buy them any way you want them. Indi- 
vidually or in pairs with or without part trays. They convert the 
most ordinary pickup truck into an efficient workable service 
vehicle by adding lockable carrying space for tools, parts and other 
equipment without sacrificing loading area. '/, Ton Pickups require 
TC-72 and 3/, Pickups require TC-84. Complete mounting instructions 
are furnished with TC Tool Compartments so that they can easily 
and economically be transferred when you replace your truck. 


OPTIONAL EQUIPMENT 


@ Overhead Ladder racks @ Vise Brackets 


@ Pipe Carrier with tension clamps ®@ Sliding Steel Covers, etc. 





Write Utility Body Company or teleph 
for complete information. 


UTILITY BODY CO. 


1530 WOOD STREET © OAKLAND 7, CALIFORNIA * TWINOAKS 3-8980 


your nearest distributor 
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UTILCO 
BODY 


CAKLANDG 





SERIES U-56 
CROSS COMPARTMENTS 


MODEL UB 
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A Sara 1 SEO a 
DRY-TYPE 

| 
| DRI TRAN | 
3 KVA and UP 
L I 


© Ultra quiet sound level construction 

* To NEMA and ASA Specifications 

® impregnated cores and coils 

* Convenient lifting lugs and wall mounting brackets 
* Class B or H high temperature insulation throughout 
© Easily accessible terminal connections 


* Additional overload safety factor is built-in 
by use of more than normal 
amount of core stock 


FOR FURTHER INFORMATION and LITERATURE WRITE TO... 


LAND-AIR, INC. 


Subsidiary of California Eastern Aviation, Inc. 
7441 West Wilson Avenue 
Chicago 31, Illinois UNderhill 7-7550 








M& W 
MAST KITS 


SPEED YOUR SERVICE 
ENTRANCE INSTALLATIONS 


They’re thrifty! M&W Kits contain every 
needed fitting for a quick, reliable wiring 
job. No lost time, no costly inventory. 
They're fast! Modern, time-saving slip- 
fittings are used throughout. With no 
thread-cutting, you reduce installation 
time to fractions. Complete range of sizes 
and fittings available to meet all local 
codes and conditions. 


NEW CATALOG 57 gives full details, 
prices, installation data on Mast Kits, 
Electrical Fittings, Cable Racks, Wiring 
Specialties. Write for your copy today. 





Complete-package Kits 
are furnished to your 
order and including 
fittings shown above. 





The M. & W. ELECTRIC MFG. CO., Inc. 


EAST PALESTINE, OHIO 
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NISA SERVICES attract attention at Plant 
Maintenance Show in Cleveland. Watch- 
ing Ed Jent, Reserve Electric Co., Cleve- 
land, wind stator are: (L to R) W. R. 
Kane, Kane Electric Co., East Cleveland; 
Charles Kuehn, Redmond and Waltz 
Electric Co., Cleveland; and George Black- 
burn, electrical foreman, Titanium Metals 
Corp., Toronto, Ohio. 


selves. In addition to specific build- 
ing maintenance categories, the 
following were mentioned as estab- 
lished or possible contract-mainte- 
nance areas: control instruments, 
refrigeration equipment, machine 
rebuilding, high voltage work, parts 
or all of small or medium construc- 
tion jobs which would constitute 
a peak work load. 

One important employee-rela- 
tions point was emphasized. When 
contract maintenance is considered, 
be certain that employee security is 
assured—no one is to be displaced 
by contractor personnel. This in- 
dicates a substantial area of con- 
tractor services for ‘“peak-load” 
work and the prime reason for 
100% maintenance contracts being 
in new plants which had not built 
up a maintenance department. 

Out of the 31 sessions came these 
important observations. Mainte- 
nance has long passed the “fix-it” 
stage; it is a highly organized op- 
eration gaining increased recogni- 
tion by management as an integral 
function of efficient plant operation 
and an important factor in product 
cost. 

Organization and operation of a 
maintenance department must be 
geared to a plant’s operation; 
should have appropriate skills and 
tools for efficient operation; should 
include a planned, controlled, pre- 
ventive maintenance program and 
appropriate scheduling to maintain 
a steady work load; should be man- 
aged to carry its full responsibility 
in cost reduction, increased plant 
reliability, and plant productivity 
at an economical level. 

A substantial area for contract 
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maintenance does exist and an in- 
creasingly larger number of plants 
are investigating and using con- 
tractor services. Contractors in or 
entering the electrical maintenance 
field must acknowledge that a main- 
tenance program is geared to a 
specific plant operation; must ana- 
lyze the services and advantages 
they have to sell; must present 
plant management with a sound 
economic reason for buying their 
service. 


Aluminum Conduit 
Prices Lowered 


Pricewise, aluminum rigid elec- 
trical conduit is becoming more 


competitive with steel conduit. 
Kaiser Aluminum and Chemical 
Sales, Inc., Chicago, announced 


February 11 a published price 
schedule showing cuts of from 10 
to 14% depending upon conduit size 
and shipping zone. The report as- 
serts the new per-foot delivered 
price of their product now averages 
only 2 to 3% above steel conduit 
and in several areas the prices are 
equal. 

Taking into consideration lighter 
weight, “this new pricing schedule 
makes aluminum conduit more eco- 
nomical than steel in virtually all 
types of electrical installations,” 
stated J. T. Dugall, general man- 
ager of the company’s electrical 
conductor division. 





AT NISA Chapter 
in St. Louis were V. A. Bradley, president 
of Southwestern Chapter, Bradley’s Elec- 
tric, Corpus Christi, Texas; and Richard 


Officers Conference 


Harris, vice president of Mid Atlantic 
Chapter, Harco Equipment Co., Washing- 
ton, D. C. 
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If the new Remington Captive 
Stud Tool is accidently fired into 
inadequate base material... 


Captive Stud Guard Assembly 
prevents free flight of stud, which 
is locked to tool during firing. 





New exclusive guard assembly makes the 


Remington Stud Driver 


safest powder-actuated tool ever designed 


Fast, efficient and now the safest! The 
Remington Stud Driver with Captive 
Stud Guard Assembly anchors fastening 
studs permanently in concrete or steel. 
But if base material is inadequate, the 
stud stops short—no danger of free flight! 

When you use the Remington Stud 
Driver with Captive Stud Guard Assem- 
bly, you have the convenience of a tool 


CHOOSE THE POWER MOST 
EFFICIENT FOR YOU. REMINGTON 
POWER TOOLS ARE AVAILABLE IN 

AIR « ELECTRIC « GASOLINE 
AND POWDER-ACTUATED 
ODELS 
Remington Arms Company, Inc., Bridgeport 2, Conn. 
IN CANADA: Remington Arms of Canada; Limited, 
36 Queen Elizabeth Bivd., Toronto 18, Ont. 


that’s powder-actuated...no outside con- 
nections needed, no pre-drilling required. 
Just squeeze the trigger and the stud is set! 

Choose from a complete selection of 
studs and Power Loads for all 44” and 
many ¥%”’ fastening applications. You'll 
save time and money on every job! 

Send coupon below for full information 
about Remington Tools, 


Remington 


Se eee eae ee ee FREE POWER TOOL CATALOGS sea eeceaaaaeeaeaae 


Remington Arms Company, Inc., Bridgeport 2, Conn. 


Please send—without obligation 


c-2 


catalogs on Remington Contractor & Industrial Tools checked below: 














Stud Drivers (©) Alr Tools (©) Chain Saws () Concrete Vibrators () Electric Tools () Flexible Shaft Machines 
Name Position — 
Rents i i AE LR a pe oS ai RE, lat Se = 
Address 
City Zone State____ 
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ALL MUSCLE — NO FAT! 


BROOK NEMA RERATE, 
TOTALLY ENCLOSED, FAN 
COOLED A.C. MOTORS 





Take less space, weigh less, smaller frames than the Brook standard totally 
enclosed fan cooled motors—yet, performance is equal. 1 to 40 HP*. Built 
to N.E.M.A. specifications for rerated motors. Same resistance to dust, 
fumes and moisture as the larger, heavier, standard frame t.e.f.c. motors. 
Maximum economy and lower first cost because of Brook modern pro- 
duction techniques and world-wide volume distribution. Warehouses, Sales 
Representatives, and Dealers throughout the country, Write for literature. 
Since 1904 


*Standard frame t.e.f.c. motors available 1 to 600 HP. 


world's most respected motor 
BROOK MOTOR CORPORATION 


3553 W. Peterson Ave., Chicago 45, Illinois 


In Canada: BROOK ELECTRIC MOTORS OF CANADA, LTD. 
250 University Ave., Toronto, Ontario 


St gg Be 





another quiet 
HEVI-DUTY 


installation 


225 KVA * 4160Y/2400 — 208Y/120 volts 
Dry Type Transformer 
Pace: Hinsdale Sanitarium and Hospital 
Hinsdale, Illinois 
ARCHITECTS: Fugard Burt Wilkinson & Orth 
Chicago, Illinois 
ELECTRICAL CoNnTRACTOR: Pierce Electric Co., 
Chicago, Illinois 





Write for HEVI-DUTY ELECTRIC COMPANY 
Bulletins 100 


and 200 today. 


HEAT PROCESSING FURNACES ELECTRIC EXCLUSIVELY 
ORY TYPE TRANSFORMERS — CONSTANT CURRENT REGULATORS 


MILWAUKEE 1, WISCONSIN 
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CHARLES GIBSON, Chief of the Bureau 
of School Planning for California, and 
C. L. Crouch, Secretary of the IIluminat- 
ing Engineering Research Institute, were 
on hand at the Los Angeles January con- 
ference when Prof. Finch of the U of C 
presented the results of his 5-year study 
of reflected glare, Both Gibson and Crouch 
related the technical research to practi- 
cal applications, stressing the fact that 
more than half of the effectiveness of 
school and office lighting may be lost due 
to improper placement of fixtures. 


Wallin Heads Plant 
Engineering Group 


William C. Wallin, chief of the 
plent engineering department, 
Western Electric Company’s Win- 
ston-Salem, N. C., facility was 
elected national president of the 
American Institute of Plant En- 
gineers at the Institute’s Board of 
Directors meeting in Cleveland. The 
Board meets annually while the 
Plant Maintenance and Engineering 
Conference is in session. 

Other newly-elected national of- 
ficers are: vice president—James 
Weeks, Proto Tool Company, Los 
Angeles, Calif.; secretary—F. G. 
Fryberger, Food Machinery and 
Chemical Co., Baltimore, Md.; 
treasurer—Leo Monty, Artisan 
Metal Products Co., Waltham, Mass. 





Illinois Inspectors 
Review Code Proposals 


A resume of proposals for change 
in the 1959 National Electrical 
Code, and discussion of code inter- 
pretations and inspectors’ problems 
were highlights of the 29th annual 
meeting of the Illinois Chapter, 
IAEI. Held January 29 and 30 at 
the Hotel Sherman in Chicago, the 
two-day conference attracted over 
a total of 150 inspectors, contrac- 
tors, and representatives of various 
segments of the electrical industry. 
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NEW CHAIRMAN Donald E. Coutts, Chi- 
cago Inspector, addressed members dur- 
ing closing of Illinois Chapter, 


|IAEI, meeting held in Chicago January 
29-30. 


H. 
neer, 
tion 


session 


Watson, commercial engi- 
Sales Department, Construc- 
Materials Division, General 
Electric Co. in reviewing the pro- 
posed changes spelled out what 
seemed to be the most important re- 
visions. Mr. Watson pointed out 
that although the various code mak- 
ing panels have approximately 
completed their work, the exact 
wording of the new amendments 
will not be made known until May. 
Briefly, here are some of the 
changes discussed by Watson: 

(1) Grounding type outlets in 
dwellings: Because of the increased 
use of electrically operated equip- 
ment, only grounding type outlets 
will be permitted in laundry rooms, 
open porches, breezeways, base- 
ments, cellars, work shops, garages, 
on exterior surfaces of outside walls 
or in like locations where the outlet 
may supply equipment used by per- 





CONTINGENT of inspectors and contrac- 
tors from the Quad City area attending 


recent meeting of Illinois Chapter, I!AEI, 
in Chicago were: (L to R) Phil Krouth, 
White Electric Co, Moline, Ill.; Gerald 


Farlow, Farlow Electric Co., East Moline, 
lll.; Harry Frieden, Inspector, Moline, IIl., 
and Jack Mahar, Inspector, Rock Island, 
Wl. 
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CLOSING 
COVERS 


SELF 
CLOSING 
OUTLETS 


| = ME SHAK — 


LGon RECEPTACLE 
B waterproof SAF-T-LOK COVER 


CHECK THESE EXCLUSIVE FEATURES: 


PATENTED NO-SHOK SELF-CLOSING OUTLET 
+ 








SAF-T-LOK 
WEATHERPROOF COVER 
@ Locks in open position 


@ Closes with slight finger 
pressure 


Prevents insertion of metal objects into current- 
carrying parts; prevents shocks, short 
circuits. 

} Snaps shut when plug is removed. 

Keeps out dirt, snow — better electrical 
contact. 


burns, 





@ Can’‘t be loosened or 
pulled off 


rain, 


new 


DE LUXE RANGE and DRYER 
POWER OUTLETS 


30 and 50 AMP. Grounding Type 


NEWEST DESIGN in FLUSH MOUNTING type features 
sliding back plate for easy, fast wiring. Newly designed 
terminal contacts and break-off type yoke, 
all types (including FS) boxes. 


LATEST SURFACE MOUNTING type features removable, inter- 
changeable (30 or 50 Amp.) receptacle. Heavy-duty metal housing, 
opens easily for fast wiring. Snaps closed with pressure. Shock-proof 
housing prevents breakage, for use in residential and industrial in- 
stallations. Available in white baked enamel or aluminum. 

(Special colors on request.) 


for use with No. 162 


50 Amp. 





.and De Luxe 
METAL WALL PLATES 


in sales-building new finishes 








Modernize older homes, beautify new ones, traditional or modern. Sizes 
and styles for every need — in choice of 14 finishes — from 1 to 10 gang, 
in variety of openings 


Also available: Jumbo Plates, 1- and 2-gang Louvered Plates, 1- to 5-gang 
Oil Burner Covers, Engraved Plates, etc _ fim 
fey 





ae 


Make BELL your one source for the best in Weather-proof 


, the largest line available 
in 1, 2 or 3-gang outlets 


Also No-Shok devices and Metal Wall 


< Bt, 


switches or covers 


Plates. Write for Catalog and Prices today! 






BELL ELECTRIC co. 


5735 South Claremont Avenue * Chicago 36, Ill. 
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perfect threads : 


work faster and easier 


BLACKHAWK EMT FITTINGS have 
full, true, perfect threads for ease and 
speed of installation. Bodies of heavy steel 
— cadmium and zinc finished to eliminate 
corrosion on the unit itself. Blackhawk’s 
new EMT fittings are rain tight. Quality 
controlled at every phase of the manufac- 
turing. In demand for electrical jobs large 







lackhawk 


[egestries 2 





Rugged, Inexpensive Vermeer 
POW-R- DITCHERS 


Looking for low-cost, time- 
saving trenching and ditching? 
Take a look at the full Pow-R- 
Ditcher line before you buy! 


Write For Complete Information, Literature and Low Prices 
The model 4T (left above) digs 6” to 14” wide and the W-2 (right above) digs 212” 
to 4” wide. (The larger 524T model digs up to 24” wide.) All are fast, rugged, self- 
propelled and low in price. Ideal for digging foundation footings, gas, water and 
- - or for shallow, narrow service lines. 


sewage lines . 


and small because they're easy to use. 


Blackhawk’s new EMT fittings are a prod- 
uct of continuing Blackhawk research and 
automated methods of manufacture. Order 
a stock today to meet the demand for 
these quality made, EMT fittings. A com 
plete range of sizes is now available. 


Blackhawk Industries, Dubuque, lowa 


Where the new ideas come from 


VERMEER MANUFACTURING COMPANY 


1460 W. WASHINGTON 


PELLA, IOWA 
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ELECTRICAL INSPECTOR Owen E. Dillon 
and electrical contractor Al Seelig, both 
of San Diego, found time during a recent 
trade show to discuss questions on the 
code. The show formed a fitting backdrop 
for the annual dinner meeting of the Bu- 
reau of Home Appliances Contractors 
Division. 





sons standing on the ground or on 
grounded conductive materials. 

(2) 20-amp appliance circuits: 
In order to provide for the in- 
creased use of portable appliances, 
two 20-amp receptacle branch cir- 
cuits will be required in kitchen, 
laundry, pantry, dining and break- 
fast areas of dwellings. 

(3) Location of convenience out- 
lets in dwellings: Because of the 
increased number of L-shaped com- 
bination living-dining rooms and re- 
sulting confusion in application of 
20-ft rule to the imaginary bound- 
ary line between the two rooms, 
an amendment has been drawn up 
that shall require convenience out- 
lets to be installed so that no point 
along the floor line in any usable 
wall space is more than 6 ft, meas- 
ured horizontally, from an outlet in 
that space. (A usable wall space is 
defined as any usable space 2 ft 
wide or greater including the wall 
space occupied by sliding panels in 
exterior walls.) 








EAST MOLINE, CONTRACTOR 


ee 
"Gerald O. Farlow, Farlow Electric Co. 
was one of many contractors who at- 
tended recent meeting of Illinois Inspec- 
tors in Chicago. 
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ENTERPRISING MEMBER of the Kala- 
mazoo, Mich., electrical contracting 
fraternity is W. D. Beall, president of 
Beall, Gibson & Roush Electric, Inc. Mr. 
Beall specializes in industrial work; be- 
lieves participation in the competitive 
field keeps a firm on its technical and 
business toes. 





(4) Optional load calculation for 
one-family residences: One-family 
dwellings served by 100-amp serv- 
ices will be permitted to use a some- 
what more liberal diversity factor 
than now permitted. (see table be- 
low) 


Load (In Kw or Kva) % of load 


Air conditioning and cooling 
including heat pump com- 


pressors 100% 
Central electrical space 
heating 100% 


Less than four separately con- 

trolled electrical space 

heating units 100% 
First 10 kw of all other load 100% 
Remainder of other load 40% 

(5) 100-amp_ service: Single 
family residences with an initial 
load of 10 Iw or more computed in 
accordance with the code (sec. 
2203) shall have a minimum serv- 
ice entrance of 100 amps, 3-wire. 
(The code will still recommend 
100-amp minimum service for all 
residences. ) 


(6) 277-volt fluorescent light- | 


ing: Present wording of the code 
has been clarified and 277-volt 
branch circuits for fluorescent 
lighting may be used in any occu- 
pancy except those similar to resi- 
dences. 

(7) Non-interchangeable circuit 
breakers: Non-interchangeability 
of circuit breakers in the 0-250-volt 
ac class for all residential occu- 
pancies and any other occupancies 
that do not maintain comvetent 
electrical supervision will no doubt 
be one of the restrictions of the new 


















ANOTHER SIGN 
OF THE 
GROWING WEST 


> : — 


Like other colleges in the West, a 
steady increase in enrollment 
forced Clark Junior College of 
Vancouver, Washington, to expand 
its facilities. Nine Hill distribution 
transformers (seven askarel, two 
dry type) were selected to meet 


new electrical power requirements. 


Electrical Contractor: Ace Electric Co. 


Hill Transformer Co. recognized the need for dependable transformers 


to serve the growing power requirements of the West. Hill's manufac- 
turing facilities were expanded to make possible increased production 


of its high-quality power and distribution transformers. 


Clark College is another in the long list of public and industrial users 
now being served by Hill transformers. Where you have problems of 
special design, exacting specifications, delivery deadlines—you'll find 


a prompt answer from your Hill representative. 


Power and distribution transformers — 


OIL IMMERSED ¢ ASKAREL IMMERSED e 
DRY TYPES manufactured and tested to 
NEMA-ASA standards 


HILL TRANSFORMER CO., INC. 


1030 WASHINGTON STREET 
SAN CARLOS, CALIFORNIA 


Available through leading electrical wholesalers 
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For genuine Black & Decker repairs check 
Yellow Pages under “Tools-Electric” for ad- 
dress of nearby Black & Decker 
FACTORY SERVICE BRANCH 

Free tool inspection when requested e Gen- 
uine B&D parts used e Factory-trained tech- 
nicians handle all work e Standard B&D 
Guarantee at completion of recommended 
repairs e Fast service at reasonable cost. 


Or write for address of nearest of 48 branches to: 
THe Brack & Decker Mra. Co., Dept. $3103, Towson 4, Md. 


tp Blacks Decker. X 


QUALITY ELECTRIC TOOLS 











*“FOR OUTDOOR CONSTRUCTION, 
INDUSTRY, FARMS, RANCHES, 
MOBILE HOME PARKS! 


New! 
WEATHERPROOF 


All-Purpose “FUSED” 


POWER 
OUTLETS 


MODEL P-55-F as illustrated, has a 60 amp. 250 volt, 4 wire power receptacle, pro- 
tected with a two pole 60 amp. pull out bleck. Also has a grounded type duplex 
receptacle protected with a separate fuse. Top hub and bottom KO's facilitate over- 
head and underground connections. Completely weatherproof. Cover closes completely, 
when in use and can be padlocked. Also, Circuit Breaker Model P-55-C. . . . same as 
above with circuit breaker instead of fuse. 






MODEL 
P-55-F 





Over Seventy other standard models to choose from in fused or circuit breaker types 
with 15 to 60 amp. 3 and 4-wire receptacles. 


REPRESENTATIVES:—SOME EXCLUSIVE TERRITORIES ARE STILL AVAILABLE . . 
CONTRACTORS:— SEE YOUR LOCAL ELECTRICAL DISTRIBUTOR OR WRITE... 


i, ELECTRIC PRODUCTS, INC. 
Midwes t DEPT E MANKATO, MINNESOTA 


. WRITE! 

















MANE, £727 


code. Breaker classifications will 
be: 0-20 amps, 21-50 amps, and 
51-100 amps. Breakers may be in- 
terchanged within each current 
classification but not between classi- 
fications. 

There are of course a great num- 
ber of other changes scheduled for 
the ’59 Code, including a completely 
new numbering system, but the 
above details a few of the more im- 
portant revisions. 

Present day code problems dis- 
cussed during the open floor panel 
sessions moderated by Frank 
Stetka, electrical field engineer, 
NFPA, provided those in attend- 
ance with many interesting and in- 


formative moments. Subjects de- 
bated at length were: (1) Defining 
fixed and portable appliances. 


(2) Electric heat, especially cable 
installations. (3) Aluminum con- 
duit and fittings and their uses. 
(4) Wiring in filling stations and 
hazardous locations. 

Officers elected at the close of the 
two day meeting were: Donald E. 
Coutts, Electrical Inspector, Chi- 
cago, chairman; Lyle E. Dunham, 
Springfield, IIl., first vice chairman; 
William P. Hogan, Chicago, second 
vice chairman; Leland J. Hall, Or- 
land Park, Il., third vice chairman; 
and Clarence A. Wingfield reelected 
secretary-treasurer. Members who 
will comprise the executive com- 
mittee for °59 are: Edward J. 
Boyle, Chicago, chairman; George 
Albiez, Chicago, (wholesalers) ; 
William Veldhouse, Chicago, (con- 
tractors); James Smith, Chicago, 
(manufacturers); Cal Condon, 
Flossmoor, IIl., (past chairman) ; 
Harold Hady, Lake Villa, Ill., (sub- 
urban). 

It was announced that the spring 
meeting of the Chapter will be held 
May 21 and 22 at the Faust Hotel 
in Rockford, Il. 








NISA director Ben J. Horton, of Atkinson 
Armature Works, Pittsburgh, Kansas, wel- 
comes a new shop owner, Carl Evons, of 
Central Electric Repair Co., Hutchinson, 
Kansas, to a meeting of Heart of America 
Chapter in Salina, Kansas. 
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New York City Industry 
Advisory Board 
Organized 


A special industry advisory board 
has been organized to assist the 
Bureau of Gas and Electricity, De- 
partment of Water Supply, Gas and 
Electricity of New York City. Com- 
posed of representatives from dif- 
ferent segments of the electrical 
industry, the board will meet once 
a week to exchange ideas and offer 
suggestions that will help the de- 
partment meet the city’s constantly 
changing electrical problems. The 
board’s major duties are to recom- 
mend approval of electrical ap- 
paratus and material, approve un- 
usual installations, and consider 
extraordinary applications not 
specifically covered by the electrical 
code. 


“The formation of this com | Of the four major brands of lamps 


mittee is one of many steps we 


are taking to modernize and stream- 
line our department,” said Armand 
D’Angelo, commissioner. “It will 
lighten the work load on borough 

inspectors with Civil Service status 

enabling them to concentrate more stands out for 


activity on fields where they are 


” 


specialists. 
Members of the Advisory Board | V A L LU i 


are: Felice Marcellino, Bureau of 
Gas and Electricity, Department of 




















Water Supply Gas and Electricity, It’s the overall cost of light 
chairman; Charles G. Keenan, oe 
Deputy Chief Engineer, Depart- | REHON SORES that counts when your cus- 
ment of Water Supply, Gas and e LAMP EFFICIENCY ' 
Electricity; C. E. Smith, Jaros, | neal. tomers judge value in lamps. 
Baum and Bolles, Inc.; H. J. Vorzi- © Cha P entitically a 
mer, Federal Pacific Electric Co.; | @ LAMP LIFE mpion scientitically de- 
E. L. Heine, Albin Gustafson Co.; e LUMEN MAINTENA termines the balance of lam 
M. E. Newman, N. Y. Board of Fire — sine | 
Underwriters; Helge Jensen, Em- to give users the most value in characteristics that gives the 
pire Switchboard Co.; and Isidore | most taht’ nad 
Helfman, Department of Water | e POWER COST ostlignttor combined power 
~~ Gas and hers sd e LABOR COST cost, labor cost and lamp cost. 
‘ommissioner D’Angelo also an- 

LAMP COST : 
nounced the appointment of three 7 c Proved value means lasting 
other major committees. William which means ' , 
A. Moore of the Bureau of Gas and satisfaction for Champion 
Electricity has been named chair- @ THE MOST LIGHT FOR lamp users — and it is an in- 
man of the Code Interpretation & | YOUR CUSTOMERS’ MONEY 
Revision Committee. This com- e@ MORE LAMP BUSINESS valuable sales asset for those 
mittee is responsible for bringing :; 
the electrical code up to date snd FOR YOU who recommend and install 
of the rendering of interpretation Champion Lamps. 


of the code rules, when requested 
by electrical contractors, consulting 
engineers or other interested par- 





ties. and Fe “a ~ 
The other members of this com- 

mittee are: Isidore Helfman and | CHAMPION LAMP WORKS CHAMPION 

Felice Marcellino of the Depart- | Lynn, Massachusetts ola mprs 

ment of Water Supply Gas & Elec- ~~ 

tricity; J. O. Covington and William incandescent Fluorescent 

Uzzell of the Consolidated Edison Your best buy in lamps 
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ye ey an Eine Way! 
Use KEES adjustable OUTLET 






Yes, Kees adjustable outlet box hangers 
are easier, and quicker, too! There’s no 


need to notch the joist, for ‘offset’ Kees 
hangers may be fastened to higher or lower 
side of joists. Box may be adjusted to any 
position from close to ten inches out from 
joist. 

Can be used for mounting 


BOX HANGERS 


NO 9139 








A Universal 
Box Hanger 


More easily installed than a bar hanger. 
Fastens to joist with 3 nails. Bracket is 
heavy pressed steel ten inches long. Three 
inches wide at nailing end. Rigid and am- 
ply strong. Lower edge is formed into tube 
on which the fixture-stud slides. Stud can 
be positioned exactly. Comes complete with 
fixture-stud and over-size notched locknut. 
(Outlet box not furnished.) Write for com- 


any type of box and fixture 
from any type ceiling using 
any wiring. 


plete information. 


Write P. O. Box 738 for Free Catalog 


| F. D. KEES MFG. CO. 


BEATRICE NEBRASKA 





TAL BENDER 
Set No. 2C-EMT combines 
everything needed 
for better 


on-the-job 
bends 


You get everything needed for quick, smooth bending of 1” to 2” 
rigid and thinwall conduit up to 90° using the same frame. Set 
No. 2C-EMT includes basic 2” TAL BENDER, plus all shoes, 
bars, clamps and attachments, packed in sturdy wooden chest. 
High speed TAL BENDER MP-27 Motor Pump may be used 
for faster bending. Write for Catalog No. 35 which details the 

complete TAL BENDER line in 


e sizes from 34” 


to 8”, or see your 
electrical wholesaler for full in- 


PORATION 
formation. 


cor 


WAUKESHA, WISCONSIN 
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Systems; A. J. Kleinberger, con- 
sulting engineer; F. B. Graham, 
Syska & Hennessy, Inc.; D. B. Har- 
ing, Hatzel & Buehler; and J. R. 
Bernard, Real Estate Board of New 
York. 

The License Board will pass on 
the licensing qualifications of elec- 
tricians and motion picture op- 
erators and also conduct hearings 
regarding violations of the rules 
and regulations. B. F. Greene, 
Bureau of Gas & Electricity, is 
chairman of this committee and the 
other members are: H. A. Webster, 
T. Frederick Jackson, Inc.; J. P. 
Sullivan, President, Local Union No. 
3, International Brotherhood of 
Electrical Workers; C. E. Schaad, 
N. Y. Board of Fire Underwriters; 
J. D. O’Connell, Consolidated Edi- 
son Systems; Herbert Lippman, 
Architect and P.E.; and E. S. Guil- 
ford, Charles F. Noyes & Co. 

The Safety Committee is headed 
by Alexander Lurkis, Chief En- 
gineer of the Bureau of Gas & 
Electricity. This committee checks 
on unsafe electrical conditions and 
the other members are: D. B. Har- 
ing, Hatzel & Buehler, Inc.; J. D. 
O’Connell, Consolidated Edison 
System; R. C. Lent, New York City 
Fire Department; J. P. Sullivan, 
Local Union No. 3, IBEW; and C. E. 
Schaad, New York Board of Fire 
Underwriters. 





ON-THE-SPOT CHECK of installation de- 
tails is made by Chick Terrill (second 
from right) who presently is supervising 
electrical work for contractor Charles A. 
Langlais on a new Crown Zellerbach 
office skyscraper in San Francisco. Pic- 
tured with him is job-foreman Ray 
Brigaerts (second from left), also journey- 
men Jack Scott and Bill Brunfield, seen 
at the L-and-R-end positions. 
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New Officers 
Elected for NYECA 


At the annual meeting of the 
New York Electrical Contractors 
Association, Inc., the following of- 
ficers were elected to serve for the 
year 1959: John Doris, president; 
John W. Frommer, vice president; 
Jacques R. Mann, treasurer; and 
John J. Morrissey, secretary. 

John Doris was also named chair- 
man of the Executive Committee. 
Other committee chairmen are M. S. 
Blumberg, Membership; J. W. Wer- 
ther, Legislative; J. P. Morrissey, 
Constitution and By-Laws; J. W. 
Frommer, Trade Jurisdictional; 
and E, A. Kahn, representative on 
Board of Governors, National Elec- 
tric Contractors Association. 


NISA 
News 


A history of the Mid-South Chap- 
ter of NISA, founded as the Ten- 
nessee Chapter in 1942, has been 
published as part of a chapter di- 
rectory. The history was written 
by Ed Grant, well known fractional 
horsepower motor repairman, who 
was national president of NISA in 
the ’40’s. 


Plans for the International Con- 
vention of NISA are nearing com- 
pletion according to D. D. Bishop, 





4 
ATTENDING the recent NISA Chapter 
Officers Conference in St. Louis were 
these Ohio Chapter presidents: John C. 
Wagner, Cincinnati Chapter, Electric Mo- 
tor Service Co., Cincinnati; and Fred R. 
Wilkin, Central Ohio Chapter, American 
Electric Works, Lancaster, Ohio. 

















HOW TO MAKE 
BETTER 
ENTRANCES 


... choose 
Heinemann 
indoor service 
entrance 
equipment 


Easiest route to a successful wiring installation is through a 
Heinemann indoor service entrance unit. 


Easiest, because Heinemann equipment is built with the installa- 
tion in’ mind. Boxes are quickly mounted . . . there are plenty of 
knockouts . . . and ample room in which to spin a screwdriver with- 
out skinning knuckles. Yet the unit is compact, occupying less than 
half the space required by comparably rated fused safety switches . . . 
and costs little more. 


Successful, because the Heinemann circuit breakers inside em- 
ploy the most dependable type of operation ever devised . 
hydraulic-magnetic actuation. Heat never affects the rating of the 
Heinemann magnetic sensing coil . . . you can locate the breakers 
next to steam pipes if you have to. Hydraulically-controlled time 
delay prevents nuisance tripping. 


Heinemann’s simple two-position handle means the breaker is 
always clearly ON or OFF, never at a confusing intermediate position. 
It all adds up. To fast, easy installations, To satisfied customers. 


Heinemann Series XH9000 
Indoor Service Equipment 


e For main service entrance or 
motor or power circuits. 

e Holds one two-pole Compan- 
ion Trip® breaker, 50 to 100 
amps. 

e Has 8 knockouts. 

Flush or surface mounting. 

Measures 13%” H., 614” W., 

3%” D. 

Heavy-gauge steel, grey baked- 

on enamel. 

Listed by Underwriters Labs, 

Inc. 





Want more information? It's available in Bulletin 1000, a handy 24-page, 
illustrated catalog of the entire Heinemann enclosed equipment line. 


ELECTRIC COMPANY 


132 Plum Street Trenton 2, N. J. S.A. 1720-8 
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Latrobe 


New 
Tru-LEVEL 
Steel Box Body 
Fully Adjustable 


Firoor Box 


Fullman’s new No. 
justable watertight Floor Box is a sheet 
steel, galvanized octagon box developed 
for concrete or tile floors, also wooden 
floors with concrete base. 


It is 2%” deep with two %” and two 
34” KO’s in sides—three %” and two 
%4” KO’s in bottom. 


A %” threaded adjusting-ring and 
three screw legs make for quick, easy 
tru-leveling. A rubber collar protects 
the adjusting ring threads. 


” 


This series permits “on-the-job” inter- 
changeability with the various new 
standard styles and sizes of receptacles, 
except for the 30 amp and the larger 
of the 20 amp series which are readily 
fitted at the factory. 


For up thru 30 AMP—250 Volt 


3 wire Twist Lock 


LATROBE 
PIPE 
or 
CONDUIT 
HANGER 


Safe and convenient for hanging 2", 344", and 1” 
pipe or conduit to steel beams up to %” thick. 
Larger hangers for larger pipe. 


Products 


Non-adjustable Floor Boxes * Adjustable Floor 

Boxes * Gang Boxes * Cover Plates * Junction 

Boxes * Nozzles * Pipe or Conduit Hangers «+ 

Insulator Supports * Cable Supports * Fish Wire 
* Staple and Cable Clips 


Pullman 


Manufacturing Co. 


12709-1215 


JEFFERSON 


LATROBE, 


STREET 


PA. 
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AT A RECENT MEETING of Ontario and 
Quebec chapters of NISA in Montreal, 
from left, Harry Leeming, Standard Elec- 
tric Armature, Ltd., Toronto; Gil Fenton, 
Stratford (Ontario) Electric Co.; and Harry 
Drinkwater, Drinkwater Electric Co., 
Toronto, 


general chairman, of Montreal 
Armature Works, Montreal, Que., 
site of the meeting. Mr. Bishop 
said that registrations may top 
those recorded at all previous NISA 
conventions, including last year’s 
record 1,100 at New Orleans. Ex- 
hibit chairman Paul Barbeau said 
that all but a few exhibit spaces 
have been sold. Plans of the 
women’s committee, headed by Mrs. 
Bishop, have been mailed to all 
NISA wives. Hotel reservations are 
going fast, according to officials at 
the Queen Elizabeth, the new 
luxury hotel where the convention 
is to be held May 17-20. Interest in 
NISA meetings seems to be at an 
all-time high, according to execu- 
tive vice-president Joseph M. Har- 
rington. 
. 7 7. . 

The annual NISA Ideas Content, 
which ewards cash prizes to mem- 
bers who submit the best manage- 
rial and technical ideas, is nearing 
its deadline for entries, April 7. 
Chairman Alex Shovan has been en- 
couraging NISA chapters to hold 
their own contests, then forward 
the entries on to the national office. 
Several, including the Quaker City, 
New York, New England, Mid- 
South and North Central, have re- 
sponded. In all, approximately 75 
entries will probably be submitted 
to the judges who will meet in April 
in St. Louis. 

New offices for the association’s 
headquarters have been opened in 
the suburb of Clayton, a west-end 
community in the St. Louis area. 
The new address is 7730 Carondelet, 
St. Louis 5, Mo. The offices had 


been in the downtown area of St. 
Louis. 

NISA president Paul Sievert ad- 
dressed members of the Greater St. 
Louis chapter at a meeting Feb- 
ruary 3 at the Mark Twain Hotel 
in St. Louis. 

. * a . 

Southwestern Chapter’s execu- 
tive committee met in Fort Worth, 
Texas, on January 24 to complete 
plans for its spring mecting in 
Srownsville, Texas, March 19-21. 
Attending were J. B. Johnson, H. F. 
Champion, Robert Killion, James A. 
Phares, James M. Morgan, G. E. 
Jones, George T. Kinard and Miss 
Ann Hickman, the chapter’s execu- 
tive secretary. 

All Electric Co., Tulsa, Okla.; 
McAllen Armature Works, McAllen, 
Texas; and Taller Electric Alvarez, 
Monterrey, Mexico, have joined the 
Southwestern Chapter, Miss Hick- 
man announced. 

. + . 

Bernard Ferrari, Excel Electric 
Service, Chicago, has been elected 
president of the Central District 
Chapter. Other officers are: vice- 
pres., Sigmund Pluskota, Pluskota 
Electric Co.; secretary, W. J. Bill- 
ings, Ebling Electric; treasurer, 
H. W. Reeve, Inland Industrial 
Electric Service; and _ directors, 
Clarence Sievert, W. L. Kaska; 
Alexander J. Lewus; Walter 
Lucke; Jay Almerico; Elmer Jandt; 
Thomas Callaghen and Abe Marcus. 

e a e - 

Twenty-one members of Con- 
necticut Chapter attended a meet- 
ing on January 9 at Sleeping Giant 
Country Club, Hartford. 

. . . + 

“Chain service shops will never 
match the personalized service of 
the independent owners,” writes 
Pat Moran in the February issue of 
the Great Lakes Chapter newsletter. 





re Ae P , Pa 
MEMBERS of NISA’s Heart of America 
Chapter at a recent meeting included 
Mark Hoffman, Hoffman Electric Co., 
Hutchinson, Kansas; Olin Proctor, of Elec- 
tric Service Co., Kansas City, Mo.; and 
Bill Dyson, Hilton Electric Co., Hutchin- 
son, Kansas. 
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NISA PRESIDENT Pau! Sievert (left) 
meets with Wisconsin Chapter members 
at a recent meeting in Madison. With 
him, from left: Oscar Ganske, Electric 
Motor Repair Co., Madison; Jerry Miller, 
N. B. Berntson and Dave Thornell all of 
Electric Motors Unlimited, Madison. 

“We must have modern tools to 
meet modern problems (through 
NISA). In the years to come, a 
lone wolf in the motor service busi- 
ness will soon become a dead wolf.” 

o 7 ° 7 

Great Lakes Chapter is another 
that is writing its history. His- 
torian Pat Moran has issued a call 
for photos, letters, facts ... “any 
information will be appreciated,” 
he says. 

a we s > 

King Coal Chapter members were 
guests of O. D. Whitfield at a meet- 
ing in Madisonville, Ky., on Jan- 
uary 15. NISA engineer Art Roe 
addressed the group on the advan- 
tages of glass banding tape. 

o a ” — 

Variable speed drives were dis- 
cussed at a meeting of the Los 
Angeles Chapter on Jan. 13. 

e ° = 2 

The annual Foremen’s Meeting 
of New England Chapter will be 
held on March 14. Robert Sandman, 
chapter vice-president, of Sandman 
Electric Co., 660 Parker St., Boston 
20, Mass. is in charge of arrange- 
ments. 

* = . ” 

Best attendance of any NISA 
chapter is being recorded by the 
New York Chapter. NISA Director 
Alex Shovan, Industrial Electric 
Service, Hawthorne, N. J. reports 
that an average of about 70 persons 
has attended each of the three meet- 
ings at the Hotel Shelburne. 

On February 5 the chapter held 
its annual “Ladies’ Night’. Nine 
past-presidents were presented with 
plaques by a national past-presi- 
dent, Alfred Elson Jr., of New Eng- 
land Machine & Electric Co., Paw- 
tucket, R. I. 











ONLY TWO PIECES TO INSTALL 
... and both Light-Weight 





WITH GARCY “ULTRA-LUX" a 
Curved diffuser in 12” or 24” widths OVO 





OR 60TH ANNIVERSARY } NA ) 
Rectangular diffuser in 12” or 24” widths | Pi. adhe 


It’s a snap to install these Garcy fixtures. Only two basic 
parts to install, that’s all. No on-the-job assembly work. 
End plates, diffuser panels and hinge fittings are all pre- 
assembled for you betore shipment. 

And Garcy fixtures are easy to handle. Even a lightweight 
like the gal above could handle these compact fixtures all 
day without tiring. 

Find out for yourself how much on-the-job time you can 
save with Garcy fixtures. 


Send for Bulletins 


581-L and 582-L. 
— | 


ae | 


GARCY LIGHTING 


division of Garden City Plating & Mfg. Co. 
2475 Elston Ave., Chicago 47, Illinois 


CHICAGO * NEW YORK © LOS ANGELES * TORONTO 
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PLUGMOLD’ 
GIVES MORE 
OUTLETS FOR 
LESS MONEY 


Easy installation on any surface 
gives lowest-cost way to provide 
lots of outlets wherever desirable. 
Planning flexibility, simplicity of 
later additions of circuits or out- 
lets, also help make PLUGMOLD 
easy to sell. Get it from your 
distributor. 





Eliminate situations like 
this “Plug Puzzler” 











WirnewoLD 


THE WIREMOLD COMPANY + HARTFORD 10, CONN. 


PLUGMOLD 2000 (UP TO 3 NO. 12 CONDUCTORS) 


PLUGMOLD 2100 (UP TO 10 NO. 12) 
PLUGMOLD 2200 (UP TO 3 NO. 6; 10 NO. 10) 


PLUGMOLD 3000 (UP TO 6 NO. 6; 10 NO. 8) 


VARIOUS SIZES AND SPACING. ALL-STEEL, GROUNDED. 


ALL PLUGMOLD IN BUFF OR GRAY PRIME COAT 


I The Wiremold Company, Hartford 10, Conn. 
| Please send FREE PLUGMOLD DATA to: 
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North Central Chapter will meet 
in St. Paul, Minn., on April 3-4 at 
Hotel Lowry. The fall meeting will 
be held September 11-12, location 
to be selected. 

— * os 7 

A series of lectures by a pro- 
fessor from the University of 
Washington is being given to mem- 
bers of Puget Sound Chapter. 


Electrical Contractors 
To Sponsor Contest 


The Association of Electrical 
Contractors, Inc. with the coopera- 
tion of the New York City Board 
of Education will sponsor, late in 
May, the fourth annual “Electrical 
Trade Proficiency Contest” for the 
senior electrical students in the 
City’s vocational high school sys- 
tem. 

The mechanics of the contest is 
supervised and conducted by the 
Board of Education Vocational 
High School Bureau. The head of 
the Electrical Department in each 
school selects two of his top senior 
students to compete in the contest. 
They are assembled at one of the 
school shop classes and given a 
written and practical examination. 

Contributing sponsors donate 
the prizes, consisting of savings 
bonds, equipment and employment 
opportunities. 

The Association of Electrical 
Contractors has offices at 409 
Grand St., Brooklyn, N. Y. 


Bright Outlook 
For Construction 
In Alaska 


In construction activity, Alaska 
now ranks with some of the largest 
and most prosperous of our states 
and the chances are good that this 
relative position will be retained 
or improved in the future. This 
optimistic outlook was made re- 
cently by Ewan Claque, Commis- 
sioner of Labor Statistics, U. S. 
Dept. of Labor, in an address before 
the 20th Annual Building Products 
Executives Conference in Washing- 
ton, D. C. 

As it enters the Union as our 
49th state this year, Alaska will be 
the smallest population-wise, with 
about 210,000 persons, and the larg- 
est area-wise, with 365 million 
acres. 

Alaska is already the site of 
numerous important Federal de- 


fense facilities, because of its stra- 
tegic military location. Federal 
construction constitutes its prin- 
cipal business activity, and the con- 
struction industry in recent years, 
supported mainly by Federal funds, 
has accounted for nearly a third of 
all employment. 

Statistics are not available cover- 
ing private construction in Alaska 
during recent years. But building- 
permit data is reported by Anchor- 
age, largest city in Alaska, to the 
Bureau of Labor Statistics. These 
data give evidence of substantial 
expansion in private construction to 
keep pace with recent population 
increases, and the diversification of 
needs which this represents. Last 
year’s gains over 1957 in private 
construction in Anchorage were 
primarily in relatively small indus- 
trial buildings, although a sub- 
stantial amount of commercial 
building has been taking place in 
the past several years. 

Public expenditures for construc- 
tion by the Alaskan government 
have been minor, Mr. Clague re- 
ported. However, Alaska lacks an 
extensive highway and railway net- 
work over its vast and rugged ter- 
rain. It has spent more than most 
states on airports, and on water 
transport and terminal facilities. 

A substantial amount of civil 
public works in Alaska is financed 
directly by the Federal Govern- 
ment. Some of this work is under 
provisions of a law passed in 1949 
to help foster economic and social 
development in Alaska by provid- 
ing community facilities. Under 
this program a total of 18 projects 
were under way in 1958, to cost 
$8.4 million. Another $5.3 million 
were alloted for fiscal 1959 to start 
construction of 12 additional proj- 
ects in 1958 and 1959. And appli- 
cations are now pending for about 
$30 million for such facilities as 
schools, utilities, public buildings, 
and streets. 

The need for extending Alaska’s 
highway system is acute. Appor- 
tionments during fiscal 1959 for 
highway work to be done in 1958 
and later years, under the Federal 
Highway Act of 1956, totaled nearly 
$22.8 million, compared with about 
$15.8 million in fiscal 1958. Also 
provided by Congress in 1958 were 
$16.8 million for rivers and harbors, 
including a large flood protection 
program for the Chena River at 
Fairbanks, and harbor improve- 
ments at Anchorage. And about $5 
million of Federal aid was author- 
ized for Alaskan schools in areas 
where enrollment was affected by 
activities of the Federal Govern- 
ment. 
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THREE CHICAGO MEMBERS, Jack 
Horner, Commonwealth Edison Co. (right); 
Edward Boyle, Chicago Inspector, (mid- 
dle); and E. Cogan, International Secre- 
tary, (left) were part of an All-Industry 
Panel that discussed current code prob- 
lems at one of the sessions of the Illinois 
Chapter, IAE!I, meeting in Chicago. 

Other Federal appropriations in- 
clude $6.5 million for construction 
of hospital facilities in Anchorage, 
Fairbanks and Juneau, and $2.5 
million for rehabilitation of the 
Nome airport, and for work «.t large 
and small airport facilities through- 
out the area. 

The largest single construction 
market in the foreseeable future in 
Alaska, however, will continue to 
stem from new military facilities 
and expansion of existing installa- 
tions, according to Mr. Claque. 
Only three or four States exceed 
Alaska in the amount of Federal 
military construction. Almost $100 
million of military projects were 
underway in Alaska in 1957. A 
year later the total had swelled to 
over $200 million. Contracts 
awarded during the first half of 
1958 alone totaled nearly $62 mil- 
lion, including approximately $12 
million of work for Air Force op- 
erational facilities, $12 million for 
family housing, $6 million for a 
nuclear heat and power project, and 
nearly $4 million for communica- 
tion and warning systems. The cost 
of ballistic missile early warning 
sites under construction in Alaska 
will shortly total well over $250 mil- 
lion when a new base south of Fair- 
banks is started. 

These activities add up to a large 
volume of construction both under 
way and anticipated. They are part 
of the growing Alaska, and reflect 
relatively rapid, yet undramatic de- 
velopment. 

Alaska’s future potential growth, 
however, is very dramatic. Its re- 
sources are fabulous, and its eco- 
nomic development could be explo- 
sive. The possibilities for construc- 
tion there in the near and later 
future are enormous. Briefly, they 
revolve around the natural re- 
sources—oil, gas, minerals, and 
timber—and relate to Alaska’s loca- 
tion as a link between the Occident 
and the Orient. 





On your next contract 
be sure to insist on 














SIMPLET 


FITTINGS and ELECTRICAL 
SPECIALTIES 


Rectangular Fittings 

Round Fittings 
vb sere : Concrete Concealed Fittings 
sae FS and FD Fittings 

Vaportight Fixtures 

Fixture Hangers 

Hooks, Loops and Accessories 

Oil and Water-Proof Connectors 


SEE YOUR WHOLESALER, OR WRITE 


IDEAL-SIMPLET FITTINGS 


Division of Ideal Industries, Inc. 


1041-C Park Avenue, Sycamore, Ill. * Telephone: 2114 * Teletype: SYC 776 
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NATIONAL ‘DATES AHEAD 
Industrial Electrical Exposition—Spon- K A L A M A l 0 0 
sored by Essex Electrical League, 


National Guard Armory, Elizabeth, | 


| N. J., March 10-12. METAL CUTTING 
PRICE SF RV] CE | International Association of Electrical BAND SAW 
| Inspectors—Virgina Chapter, Char- 


ter House Hotel, Fairfax, Va., 


Now offers you a choice March 30-31; Ellis Cannaday Chap- 


ter of North Carolina, Carolina Ho- 
‘ tel, Raleigh, N. C., April 7-8; Geor- 
of price books — gia-South Carolina Chapters, Joint 
meeting, Richmond Hotel, Augusta, 
Ga., April 12-14; Alabama Chapter, 
The Blue Book Jefferson Davis Hotel, Montgomery, 
Ala., April 16-17; Florida Chapter 
Sarasota Terrace Hotel, Sarasota, 
Fla., May 8-9; Baton Rouge, George 
Welman, North Louisiana-East 
Texas, Texas, Texas Gulf Coast 
Chapters, Five chapter joint meet- ee . a 
ing, Carlton Hotel, Tyler, Texas, 
May 15-16; Northwestern section MODEL sc 
Seattle Hotel, Seattle, Wash., August ” ” 
24-26; Canadian Section, Montreal, CUTS 6° ROUND, 16° FLAT STOCK 
Quebec, Canada, September 25-26; Cuts pipe and conduit faster, 


Western Section, Schroeder Hotel, | 
Miwshen, Wik, Gaeber 67: | cleaner than other methods. 


: f Southern Section, Heidelberg Ho- You'll do better work easier with 
j current cost prices o tel, Jackson, Miss., October 12-14; yk ' 
ists cu P Mississippi Chapter, Heidelberg Ho- the Kalamazoo Model 8C. And 


electrical construction ma- tel, Jackson, Miss., October 12-14. it’s built to give you years of 


; l dependable service. 
terials and suggests resale Iluminating Engineering Society—Re- 


prices to insure a fair profit gional Conferences; East Central, Write for details today. 


Lord Baltimore Hotel, Baltimore, MACHINE TOOL DIVISION 
: Md., April 8-9; Southeastern and | 
to your business . South Central, Grove Park Inn, TANK & 


-Or- Asheville, N. C., April 23-24; South- Kalamazoo SILO CO 
western Shamrock-Hilton Hotel, . 

The Red Book Houston, Texas, May 4-5; Midwest- 440 Harrison Street, Kalamazoo, Mich. 
ern, Pere Marquette Hotel, Peoria, 


Ill., May 6-8; Inter-Mountain, Con- | 
tinental Hotel, Denver, Colo., May | 


11-12; Pacific Northwest, Buffalo | 
Springs Hotel, Bariff, Alta., (Can- 
ada), May 26-30; Northeastern, Cur- | 


tis Hotel, Lenox, Mass., June 4-5; | 
Canadian, Chateari Laurier, Ottawa, HOUSEPOWER 
Ont., (Canada), June 11-12; Great 


Lakes, Statler Hotel, Buffalo, N. Y., FUSIBLE OR CIRCUIT BREAKERS 
June 22-23. CONTROLS FOR WATER HEATER 
AIR CONDITIONERS — HEATING PANELS 


LIGHTS 
lists current cost prices onl aever 
: u DRYER 
A ~~ | : ETC. 

for estimators and purchas- 


ing agents. INDOOR 
eeeceece 


Every electrical contractor should use Se ae ourpoor 
National Price Service. Use the coupon e 
below and learn why successful con- 
tractors do. 


HENDERSON -HAZEL CORP. DEPT. A-93 
13601 Euclid Avenue , Cleveland 12, Ohio 

















Please send me without obligation 
complete details about; (check one) 
Blue BookL) Red BookL) BothC) 





| TONGS cut from flat %4-in. steel and 
| held together by a pivot bolt facilitate 
lifting various types of loads at Industrial 
Electric Company, York, Pa. Downward in one? 
pull of load plus upward pull of support- e \X/ADSWORTH Cbeclrie 
ing chain exerts inward pressure on tong \/. MFG CO.. IN 
claws, insuring firm grip on weight being V COVINGTON. KENTUC 
| raised. 
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American Power Conference—Spon- 
sored by Illinois Institute of Tech- 
nology in cooperation with some 
14 colleges and technical societies. 
Hotel Sherman, Chicago, March 31 
and April 1-2. 


Edison Electric Institute—Annual Con- 
vention, New Orlean:, La., April 5-9. 


Progress in Electrical Equipment— 
Kiel Auditorium, St. Louis, Mo., 
April 7-9. 


National Association of Lighting Main- 
tenance Contractors—Annual con- 
ference, Cosmopolitan Hotel, Den- 
ver, Colo., April 27-29. 


National Industrial Service Assn.— 
Queen Elizabeth Hotel, Montreal, 
Canada, May 17-21. 


Building Research Institute—Building 
Illumination Conference,  Statler- 
Hilton Hotel, Cleveland, Ohio, May 
20-21. 


Pacific Coast Electrical Association, 
inc.—Annual convention, Fairmont 
Hotel, San Francisco, Calif., May 
20-22. 


National Association of Electrical Dis- 
tributors—5lst annual convention, 
Conrad Hilton Hotel, Chicago, IL, 
May 24-29. 


National Fire Protection Assn.—An- 
nual meeting, Atlantic City, N. J., 
May 265-29. 


New York State Association of Elec- 
trical Contractors and Dealers— 
60th Annual convention, Whiteface 
Inn, Lake Placid, N. Y., July 7-10. 


Western Electronic Show & Conven- 
tion—Cow Palace, San Francisco, 
Calif., August 18-21. 


Illuminating Engineering Society— 
National Technical Conference, 
Fairmont Hotel and Mark Hopkins, 
San Francisco, Calif., September 
7-11. 


Canadian Electrical Manufacturers 
Assn.—15th annual meeting, Shera- 
ton-Brock Hotel, Niagara Falls, Ont., 
Canada, September 30, October 2. 


1ith Biennial Electrical Industrial Ex- 
position—Sponsored by Essex Elec- 
trical League; Armory, Elizabeth, 
N. J., October 10-12. 


National Electronics Conference— 
Sherman Hotel, Chicago, Ill., Octo- 
ber 12-14. 


Electrical Progress Show—Sponsored 
by Electrical Association of Phila- 
delphia, Convention Hall, Philadel- 
phia, Pa., October 13-15. 


National Electrical Contractors Asso- 
ciation—Annual convention and 5th 
National Electrical Exposition, Fon- 
tainebleau, Eden Rock, Deauville 
and Carillon Hotels, Miami Beach, 
Fla., November 9-12. 


National Electrical Manufacturers 
Assn.—Annual meeting, Traymore 
Hotel, Atlantic City, N. J., Novem- 
ber 9-13. 


Industrial Electric Exposition—Spon- 
sored by Electrical League of West- 
ern Pennsylvania, Penn-Sheraton 
Hotel, Pittsburgh, Pa., November 
17-19. 





ROYALOK 


Caps and Connectors interlock with a twist of the 
wrist... give you rugged, positive, fail-proof 
power connections. 





| Unbreakable molded vinyl bodies— can’t crack, chip, 
or break ... hold blades and contacts solidly in 
place. Resistant to acid, oil, and grease. 


| 
| 
| 


Safer, stronger construction — Dead-front caps elim- 
inate nuisance of fiber washers and dangers of 
exposed conductors. Internal barriers separate 
conductors. One-piece connectors have heavy 
brass double-wipe contacts locked in solid vinyl. 


ORDER FROM YOUR WHOLESALER, OR WRITE 
FOR CATALOG 2-58-4. 


A Broad Line of ROYALOK Interlocking’ Devices 


Oumni®@ 


2-Wire Polarized 3-Wire Polarized 4-Wire Grounded 
10 Amp — 250V Grounded 20 Amp — 250V 
15 Amp — 125V 10 Amp — 250V 10 Amp — 600V 
20 Amp — 250V 15 Amp — 125V Dead-front caps. . . 
Dead-front caps. .. 20 Amp — 250V one-piece 
one-piece 10 Amp — 600V connectors 
connectors Dead-front caps... 
one-piece connectors 


*Fit all standard interlocking devices 


RY. 


QUICK, CLEAN WIRING 
3 Simple Steps! 


Oo 


Remove cord 
grip plate by 
loosening plate 
screws (they 
can’t fall out 


@ 


Insert cord thru 
clamp, strip 
conductors and 
connect to ter- 
minals. 


© 


Replace grip 
plate, tighten 
screws — that’s 
all! 


ELECTRIC 





ROVAL ELECTRIC 





PAWTUCKET, RHODE ISLAND 
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A PRODUCT OF STAMPINGS, INC. 


THIS TRENCH IS COSTING 
ONLY 1 CENT PER FOOT 


O0W-R-SPADE a 


Unsolicited performance reports from ac- 
tual users state that POW-R-SPADE narrow 
trenches cost only 1 cent to 3 cents per 
foot, including labor. (Many report much 
less than 1 cent per foot.) Digging speed 





varies from 1% ft. to 17 ft. per minute 
depending on soil conditions. POW-R- 
SPADE is light, rugged, with minimum of 
maintenance. Shipped completely assem- 
bled. Neat, fast, professional trenches— 
3 in. wide to 24 in. deep, or 4 in. wide 
to 18 in. deep Send coupon today. 


One man can transport from job to job. 





Stampings, Inc., 


1017 Mound St., 
Please send material on POW-R-SPADE: 


NAME Cornell- ag Electric Corp., 
> 
COMPANY South Plainfield, J.—Raymond | 
T. Leary, vice nde Fa 
STREET Delta-Star Electric Div., H. K. 
City STATE Porter Co., Inc., Chicago, Ill.— 
230 ELECTRICAL CONSTRUCTION AND MAINTENANCE ... 
_ase hu. e dawn BF VW Tees? wa FF OS 


| Corp., 
| acquired by H. K. Porter, Inc., and 








Davenport, lowa 


| Among the 
Manufacturers 





Headquarters Announcements 


Products 
has been 


National Electric 
Ambridge, Pa. 


will continue to operate as the Na- 


tional Electric Division. 


Emerson Electric Mfg. Co., St. 
Louis, has acquired the Imperial 
Lighting Products Co. of Latrobe, 
Pa., which will be known as Emer- 
son-Imperial Lighting Co. 

Carlon Products Corp., Aurora, 
Ohio, has purchased the United 
Pipe and Tube Co., Lubbock, Tex. 

Fisher Berkeley Corp., Emery- 
ville, Calif., has purchased Bennett 
Laboratories, Inc., Redwood City, 
Calif. 


Jeta Metal Fabricators, Inc., 
has changed its name to Jeta, Inc. 
Federal Pacific Electric Co., 


Newark, N. J., has acquired the 
Economy Fuse and Mfg. Co., Chi- 
cago, which will become the Econ- 
omy Fuse Div. 

Four Wheel Drive Auto Co., 
Clintonville, Wis., has changed its 
name to FWD Corp. 

Termite Drills, Inc., Pasadena, 
Calif., has changed its name to the 
Relton Corp. 

International Resistance Co., 
Philadelphia, Pa.—Major General 
George I. Back (USA, Ret.), di- 
rector. 

Rockbestos Products Corp., New 
Haven, Conn.—Alfred H. Macgil- 
livray, production manager. 

Westinghouse Electric 
Pittsburgh, Pa.—V. B. Baker, man- 
ager of new power control and 
communications department; G. H. 
Phelps, assistant manager. 

John C. Virden Co., Cleveland, 
Ohio—Alan R. Cripe, director of 
product planning. 

Phelps Dodge Copper Products 
Corp., New York — Edward H. 
Michaelsen, vice president. 

Gould-National Batteries, Tren- 
ton, N. J.—Harvey N. Stover, as- 
sistant vice president for indus- 
trial sales. 

Pennsylvania Transformer Div., 
McGraw-Edison Co., Canonsburg, 


Pa.—T. S. Banghart, manager of | 


switchgear sales; James S. Holt- 
zinger, manager of application en- 
gineering; Howard D. Tindall, 
manager of small power trans- 
former sales. 


| ers are STEE 


| — nail or 










MINERALLAC 


STEEL 


Hangers-Clips-Straps 


Outserve! Outlast! 


Minerallac Cable, Conduit and Messenger Ha 
L. Easier, quicker to install; permit 
1. Also in Ever- 


‘Porcelain ee Bushings availabie. 








Jiffy STEEL hae Oipedome) — 44 only one 





. condyit, BX cable, mounting coils, “ete. 
Millions in use. 





Steel Straps for Messenger-cable services on outlet 
used i ith h 


| boxes; may be in i wi 9 





ORDER FROM YOUR ELECTRICAL WHOLESALER 


Send for Literature 


MINERALLAC ELECTRIC COMPANY 


25 North Peoria Street, Chicago 7, Wlinols 


MINERALLAC 





Corp., | 





Electric 
Tool 


Brushes 
Haat 


Protect your electrical 
tools with HELWIG 
BRUSHES. Equal in qual- 
ity to original equipment. 
Stocked for immediate de- 
livery. Write for catalog 
No. 97 and information on 
Special Tool Brush Kits 
and illustrated tool brush 
charts. 


AVAILABLE NOW “RED CARPET” 
RUSH BRUSH SERVICE. 


HELWIG CO. 


CARBON PRODUCTS 


CARBON 
BRUSHES 


2546 N. 30th ST. 
MILWAUKEE 10, WIS. 
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Stanley C. Killian, vice president 
and general manager; J. F. Zboy- 
ovsky, sales manager, Thomas 
Works, Lisbon, Ohio. 

Precision Transformer Corp., 
Chicago, Ill.— Melvin S. Adler, 
president. 

Robertshaw-Fulton Controls Co., 
Richmond, Va.—George H. Crock, 
works manager, new Indiana Div. 
in Indiana, Pa. 

Moloney Electric Co., St. Louis, 
Mo.—J. M. Dohr, vice president in 
charge of production; G. T. Woot- 
ten, plant manager. 

Yardney Electric Corp., 
York—Paul L. 
vice president. 

Anderson Electric Corp., Bir- 
mingham, Ala.—John H. Schuler, 
vice president and general man- 
ager; W. N. Davidson, division 
product manager, new Special 
Products Div. 

Benjamin Electric Mfg. Co., Des 
Plaines, Ill. — Frederick Keller, 
president; John G. Beam, execu- 
tive vice president; George A. 
Hamm, vice president; Arthur E. 
Swedenborg, vice president in 
charge of sales; Ray H. Mathison, 
secretary; Robert K. DiVall, treas- 
urer. 

Hanovia Lamp Div., Engelhard 
Industries, Inc., Newark, N. J.— 
Charles M. toeLaer, general sales 
manager. 

U. S. Expansion Bolt Co., York, 
Pa.—Charles H. Schminke, mar- 
keting manager. 

Touch-Plate Mfg. Corp., Para- 
mount, Calif. — John Mutschler, 
factory superintendent. 

Thomas & Betts Co., Elizabeth, 
N. J.—Edward F. Finn, sales pro- 
motion manager. 

Revere Electric Mfg. Co., Niles, 
Ill.—John A. McDougall, vice pres- 


New 
Howard, assistant 


ident in charge of sales; C. M. 
Schultz, secretary and assistant 
treasurer. 

Westinghouse Electric Corp., 


Pittsburgh, Pa.—William H. Loe- 
ber, marketing manager, new elec- 
tric home department. 

H. B. Sherman Mfg. Co., Battle 
Creek, Mich.—Bruce R. Simmons, 
sales manager. 

Marcus Transformer Co., Rah- 
way, N. J.—Nicholas A. Cruger, 
executive vice president and di- 
rector. 

International Resistance Co., 
Philadelphia, Pa.—A. H. Hard- 
wick, special assistant to the pres- 
ident. 

Electric Controller & Mfg. Div., 
Square D Co., Cleveland, Ohio— 
Edmund V. Dowden, works man- 
ager. 

General Electric Co., Schenec- 








| WIREWAY + CABLE LADDER & CHANNEL + SYSTEM SUPPORTS 
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FOR ARMORED CABLE SUPPORT| 


SAVES TIME 
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®@ Lightweight, Easy to Handle 


® Installs Faster on Any Job— 
Large or Small 


Straight Sections, Fittings and 
Accessories Meet Every System 
Layout Requirement 


Galvanized Steel or Aluminum 


id 


Prompt Delivery through Near- 
by Wholesalers 


piTLbAdAbAd 


yuyenennayennett 


ASK FOR PROOF— 


Speed your next job by getting details on 
Cope ladder from your nearby authorized 
Cope electrical wholesaler now. Where 
system design presents a special problem, 
write direct to T. J. Cope, division of Rome 
Cable Corporation, Collegeville, Pa. 
1010-ECM 


= 
= 
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COPE 


| Division o¢ ROME CABLE CORPORATION 
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This 


SCAFFOLD 





ears UP 
in Of Seconds 


When there’s off-the-floor work to be 
done—it can be done faster, more safely 
with a Baker Scaffold. 

There’s no fiddling around with bolts or 
screws to tighten. 5 simple operations— 
just 90 seconds worth—puts the light 
weight Baker Scaffold up, safely locked 
in position to the right height. Your 
workman is placed at the most efficient 
height to do his job because the plat- 
form height is adjustable every three 
inches. 

The labor time you'll save will buy sev- 
eral Baker Scaffolds. Check your tele- 
phone directory for your local Baker 
Scaffold distributor—or write direct. Our 
representative will show you the advan- 
tages of Baker Scaffolds in relation to 
your job, 





7 LISTED UNDER RE-EXAMINATION SERVICE 
UNDERWRITERS’ LABORATORIES, INC. 


BAKER 


SCAFFOLDS 


DESIGNED FOR PORTABILITY + BUILT FOR DURABILITY | 


Write for 
Baker Scaffold 
Bulletin # 593 





BAKER-ROOS, INC 
P. O. Box 892, Indianapolis 6, indiana 


Gentlemen: Send the folder described on 
Boker Scaffolds without obligation. ECM 


Nome 








Organization 
Address. 
City State 
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tady, N. Y.— William L. Moorhead, 
manager, residential control sales, 
Appliance Control Dept., Morrison, 
Ill. 

G&W Electric Specialty Co., 
Blue Island, Ill.—R. G. Poetsch, 
acting sales manager. 

Jefferson Electric Co., Bellwood, 
Ill.—Bertrand J. Farrell, general 
sales manager. 

Thomas Industries Inc., Chicago, 
Il1l.—Robert C. Gand, district man- 
ager of lighting division. 

BullDog Electric Products Div., 
I-T-E Circuit Breaker Co., Phila- 
delphia, Pa.—Henry C. Egerton, 
general manager. 

Pyle-National Co., Chicago, Ill. 
—Elliot M. Nesvig, vice president, 
marketing. 


Regional Appointments 
NEW ENGLAND 


Paragon Electric Co.: Henry 
Sobell, New England district mar- 
keting manager. 

McPhilben Lighting Inc.: Ed- 
ward L. Gluck, northeastern re- 
gional sales manager. 

Allis-Chalmers Mfg. Co.: W. T. 
Farnsworth, manager, Hartford 
(Conn.) district. 

Columbia Cable & Electric 
Corp.: B. N. Yanow & Co., Inc., 
New England representative. 

Georator Corp.: E. A. Janse As- 
sociates, representative for Elec- 
tric Products Div. covering New 
England area. 


MIDDLE ATLANTIC 


Allis-Chalmers Mfg. Co.: R. H. 
Porterfield, manager, industrial 
sales, New York district. 

S&C Electric Co.: George G. Leu, 
manager, new Eastern Sales Div., 
office in Newark, N. J. 

Delta-Star Electric Div., H. K. 
Porter Co., Inc.: W. E. Erbe, dis- 
trict manager, Pittsburgh office. 

Markel Electric Products, Inc., 
and LaSalle Products, Inc.: Rich- 


| ard Weinberg, sales representative 


in Metropolitan New York, New 
York east of Utica, and northern 
New Jersey. 
Thomas & Betts Co.: Dave Park- 
inson, manager, Syracuse district. 
General Electric Co.: Royal V. 
Mackey, Jr., representative for up- 


| state New York, Silicone Products 


Dept.; Leonard J. Sacks, sales rep- 
resentative for eastern district, 
Silicone Products Dept. 


SOUTH ATLANTIC 


Crescent Insulated Wire & Cable 
Co., Inc.: Berry-Elsberry Co., At- 


lanta, Ga., representative in Geor- | 





EFFICIENCY 


CONDUIT HANGERS: 
fox GAS - CABLE 
and AIR LINES 





On Steel Construction, ““Type 
F”’ hangers are best for carrying 
4 to 2% pipe and armored 
cable at any angle to beams. 


EFFICIENCY 


ELECTRIC & MFG. CO. 
EAST PALESTINE, OHIO 











RIGID 
RUNNING THREAD 


saa 
— 


Ye" to 6” sizese 3 ft. lengths 


Raw black 
Raw black, threads electro-galvanized 
Hot galvanized, threads electro-galv. 


Conpbuit Nippte M G. CO. 


1455 SPRING GARDEN AVE. PITTSBURGH 12, PA. 
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gia, Alabama, eastern Tennessee 
and western Florida. 

Crouse-Hinds Co.: William R. 
Major, Jr., divisional manager, 
Southeast Div. 

Rawlplug Co., Inc.: Paul A. 
Eggli Jr., manager, Rawlplug At- 
lanta Co. 

Quadrangle Mfg. Co.: Robert W. 
Fishburne, representative for the 
state of Virginia. 

J. A. Weaver Co.: D. D. Camp 
Co., Atlanta, Ga., representative in 
Florida, Georgia, Alabama and 
East Tennessee. 


EAST CENTRAL 


Columbia Cable & Electric 
Corp.: Clyde Warble & Associates, 
Indianapolis, Ind., representative 
in southern Texas. 

Allis-Chalmers Mfg. Co.: New 
group managers, Chicago district: 
Frank M. Scott, utility sales; 
Joseph N. Banky, heavy industrial 
sales; Henry W. Schaub, process- 
ing industry sales; Stanley E. 
Bovim, general industrial sales. 

Wolverine Tube, Div. of Cal- 
umet & Hecla, Inc.: Charles M. 
Rhodes, sales representative in 
Birmingham, Ala., district. 

Phelps Dodge Copper Products 
Corp.: A. L. Soule III, manager of 
distributor sales, Chicago district. 

Delta-Star Electric Div., H. K. 
Porter Co., Inc.: Glenn R. Smith, 
district manager, new Detroit of- 
fice; Roy E. Daub, district man- 
ager, new Indianapolis office. 

D. W. Onan & Sons, Inc.: Edwin 
C. Swenson, eastern regional sales 
manager. 

G&W Electric Specialty Co.: 


R. E. Boyle, manager, Chicago 
area sales. 

Clark Controller Co.: Joe L. 
Whitely, manager, new Detroit 


district office. 

Georator Corp., Electric Prod- 
ucts Div.: Cozzens and Cudahy, 
Inc., representative in_ Illinois, 
Wisconsin and Indiana. 

Electric Distribution Products, 
Inc.: F. R. Snider, regional sales 
manager for Central United States. 

Curtis Lighting, Inc.: Charles T. 
Wallace, Chicago region sales man- 
ager. 

Plymouth Rubber Co., Inc.: Tur- 
rell & Co., Inc., representative cov- 
ering Michigan. 


WEST CENTRAL 


Columbia Cable & Electric 
Corp.: Arling P. Smith Co., repre- 
sentative for southern Texas. 

Quadrangle Mfg. Co.: 
Childers and Robert Putterman, 
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The purchase of the assets of 


William Brand & 


Co., Incorporated 


Willimantic, Connecticut 
by 
American Enka Corporation 


and 


the sale of all the outstanding common stock of 


Economy Fuse & Manufacturing Co. 


Chicago, Illinois 


to 


Federal Pacific Electric Company 
were negotiated by the undersigned 


BURNHAM AND COMPANY 


MEMBERS NEW YORK AND AMERICAN STOCK EXCHANGES 


15 BROAD STREET, 


NEW YORK 5, N.Y. 
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...and all sizes in between! 


UNIVERSAL ELECTRIC PLANTS 


give you a model for every need 


When it comes to electric plants, come to 
Universal for exactly what you need. It’s 
the most selective line—all models featur- 
ing matched unit design with generator, en- 
gine and controls precisely matched to each 
other for highest rated performance. 


All Sizes, Types and Controls — for 
every application, emergency, intermittent 
or constant service. Gasoline or diesel 
models from 250 watts to 35 k.w.—air- and 
radiator-cooled, single- and multi-cylinder. 
All voltages, phases. Widest control selec- 
tion—from manual to fully automatic. 


PRICED TO GET YOU MORE SALES, MAKE YOU MORE MONEY! 


New, comprehensive fold-out “electric plant finder” 
gives you full details, specifications and information on 
the full Universal line. Use this coupon. 


Universal Motor Company, 
438 Universal Drive, Oshkosh, Wis. 


| 
| 
* ** * | Send me your all-new, complete-line bulletin—also prices. 
* 7” | POS dbs 6660-00: 0eu.0 0805s Se epeeeubs 6u86seenddee se 
Uni 7 
| 2 riversa ! Wiidcceencacas os ceauesnsrocctnetisbnesnesthcaeds 
} . — AddrOsb occ sscccssccccccevececvccseseesccccvesseces 
| ae *,4* of Oshkosh | _ 
City vcccccccccccccccevcccoece Zone...... State...... 
| MARINE ENGINES + ELECTRIC PLANTS —| 
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TIMING CONTROLS and 


MAGNETIC CONTACTORS 








With Zenith Equipment you can time 
your heavy load circuits and get both 
the control timer and the contactor 
from one source. Equipment can be 
mounted in the same cabinet for con- 
venience and compactness. This saves 
expensive interwiring in the field. 


Typical applications are parking 
lots or field lighting (time switch and 
contactor) and arc lamp control (inter- 
‘ val timer and contactor). 


Request full details. 
Ask for information on 
all Zenith Timers and 
wots Contactors. 


ZENITH ELECTRIC CO. 


155 WEST WALTON STREET + CHICAGO 10, ILL. 


See Classified Directory For 
local Distributor 














PRECISION 
Engineered 
Fittings 
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M. STEPHENS 


Mfg. Inc. Los Angeles 11 
814 E. 29th St. ADams 1-9147 
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DAN FINCH, professor and research engi- 
neer in the University of California’s De- 
partment of Engineering at Berkeley, in- 
dicates with the use of inclined pencils 
that reflected glare is at a maximum 
when the angle of sight is directly opposed 
and equal to the angle of light incidence 
on a glossy surface. This fact, documented 
by a 5-year study of classroom mock-ups 
where thousands of tests were made, was 
submitted to a group of educators, utility 
lighting consultants and members of the 
trade press at a Los Angeles conference. 








representatives for Texas except 
El Paso territory. 

Thomas & Betts Co.: John 
Schroeder, manager of Milwaukee 
district. 

Phelps Dodge Copper Products 
Corp.: K. F. Packard, district man- 
ager, new office in Denver. 

Panellit, Inc.: Matney & Hanna 
Co., Kansas City, Mo., agent in 
western Missouri and most of 
Kansas. 

Hill Transformer Co.: H. R. 
Harris Co., representative in Min- 
nesota, western Wisconsin, and 
North and South Dakota; Charles 
R. McRay Co., representative in 
Oklahoma. 


WEST 


Thomas & Betts Co.: Howard C. 
Johnson, manager, Pacific Div. 

Quadrangle Mfg. Co.: McGillan 
Sales Co., representative for New 
Mexico and west end of Texas. 

D. W. Onan & Sons Inc.: Arthur 
R. Johnson, western regional sales 
manager. 

International Rectifier Corp.: 
Neil DeFazio, sales manager, west- 
ern sales region. 

General Controls Co.: Robert M. 
Johnson, western regional man- 
ager. 

J. A. Weaver Co.: Stevens Sales 
Co., representative in Utah, east- 
ern Nevada, southern Idaho and 
western Wyoming. 





Go after the 
BIG MONEY 
in electrical 
maintenance 
and repair 


RECTRICAL 


CHINERY 





ANNETT 





Keeping industrial and domestic electrical 


machinery “going” is a big-paying job for 
thousands of men—big today—and ever- 
growing, in this electrical age! Get into 


this promising line—grow with it into 
bigger opportunities and get really worth- 
while pay. Let this big, practical set of 
books show you how—as it has hundreds 
of other men. 


Electrical Maintenance 
and Repair Library 


5 volumes 2112 pages 1801 illustrations 


This Library starts you right at the beginning 
and takes you, step-by-step, threugh every 
phase of connecting, altering, testing, and re- 
pairing all types of electrical equipment. It 
shows you how to install motors and gener- 
ators, and rewind motors—how to inspect and 
repair starters—locate trouble—test induction 
motors—and MUCH MORE! Hundreds of dia- 
grams make everything crystal-clear. Here are 
the best on-the-job practices of the experts 
that will help you in the big pay class— 
and rate yeu as an EXPERT electrical worker! 
ting book 

Worth the price Rog te entire Library alone is 
Stafford’s ‘Troubl Electrical upment, a 
handy book ~ 2 4 fel ful maintenance infor- 
mation, special trouble-shooting charts, ex- 
planations of symptoms oo causes of machin- 
ery troubles, and specific remedies—all de- 
signed to help you get those bigger electrical 
jobs done faster, more efficiently. 


SAVE LOW PRICE — EASY TERMS 


$5.00 this Library would cost $33.50. Here 


Sen cfendh, tel 7 








ey ‘ered at a saving of $5.00 
Pp. f with the advantages of easy monthly 
ay for terms and right to examine the 
library complete Library for 10 days 
while you — 
use it 





10-DAY FREE TRIAL = = 
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For price and terms outside U. 8., iq 
| write McGraw-Hill Int’l., N. Y. C. EC-3 


| fo ee ee ee ee ee ee ee 


ae 

i 

i McGraw-Hill Book Co., Dept. Kt . ! 

g 327 W. dist St., New York 36, i 

Bl sena me for 19 days’ examination the Bleetrieal Ft 
Ma If satisfactory I 

2 will cond a's4. 50 in 10 days and $6.00 monthiy un- Of 
til the price of $28.50 is paid. If not wanted, I will 

q return the books postpaid. i 

B print 4 
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SELECT THE RIGHT 
GENERATOR 


[FROM PAGE 107] 


load has a power factor of 0.80, the 
same as the generator rating, there- 
fore unused capacity of the gen- 
erator is 53 kva (100 — 47). Table 
3 indicates 80% of unused alter- 
nator capacity or 42 kva (53 x 0.8) 
may be considered available to start 
a squirrel cage induction motor on 
full voltage or with a compensator 
starter. 

Table 2 indicates that a 50% tap 
compensator starter with a 25-hp 
Design B or C squirrel cage induc- 
tion motor requires available ca- 
pacity of 374 kva (1.5 x 25) to start 
a motor. Since this is less than 
available capacity of 42 kva, voltage 
variation of 25% or less may be 
anticipated with this motor-starter 
combination. As indicated in Table 
4, load starting torque must not ex- 
ceed 14% of motor locked rotor 
torque if this kva limit is not to be 
exceeded when using a 50% tap 
starter. 

The 25-hp load may require more 
starting torque than the 35% (0.14 
x 250) full-load torque developed 
by a Design C motor (rated 250% 
locked rotor torque) using a 50% 
tap compensator starter. In this 
case, a slip-ring motor could be 
substituted, using secondary con- 
trol for starting duty. On a medium 
starting duty load this would re- 
quire 50 kva (2.0 x 25) per Table 
2, of an available 48 kva (53 x 0.9) 
per Table 3. 

In the preceding example, if the 
25-hp induction motor were always 
started before the two 10-hp mo- 
tors, unused alternator capacity for 
this 25-hp motor would be 75 kva 
(100 — 25). To start the 25-hp mo- 
tor with a 65% tap auto transformer 
will require 58 kva (2.3 x 25) com- 
pared to 60 kva (75 x 0.8) available 
capacity. An 80% tap compensator 
starter could be used on each 10-hp 
motor. The last 10-hp motor re- 
quires 34 kva (3.4 x 10) to start, 
which equals the available capacity. 

The principal advantage in start- 
ing the 25-hp motor first is to in- 
crease starting torque developed by 
both the 25-hp and 10-hp motors 
and to eliminate need for a slipring 
motor in a medium starting torque 
load. 

Throughout design calculations 
for sizing the required generator, 
alternative methods for starting 
the various loads must be carefully 
related to the problem. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE ... 


TELEPHONES 


They operate in any emergency 
over a distance of many miles. 
Can be moved with the job as it 
progresses or serve permanently. 
Indoor and outdoor models. 
Ta. Selective ringing, 
common talking. 





25TH ST. & 3RO AVENUE. BROOKLYN 32, N.Y. 


NO POWER NEEDED for these Sound Powered 


mas 


HOSE-McCANN recerHone co., inc. 














WHERE TO BUY 














IDENTIFICATION NAME PLATES 


Machine engraved on black surface Bakelite 
with white lettering—any titles—for controls, 
panels, consoles, etc. Quick mail service any 
distance. Send for free sample and prices. 


G. F. BUNNELL CO. 
645 Cypress Road, Vero Beach, Florida 


SAFETY IN 


alarm systems. 











} This WHERE-TO-BUY section is a special classifi- 
| cation for advertisers desiring advertising of new 
equipment, services or merchandise in space units 
| smaller than the minimum run of book display 
| space. Space is available in this section In units 
| from one to 4 inches. For low rates, Write: 
ELECTRICAL CONSTRUCTION & MAINTENANCE 
POST OFFICE BOX 12 
NEW YORK 36, NEW YORK 


conduit. 


WODACK ELECTRIC TOOL CORP. 
4627 W. Huron St. Chicago 44, Iil., 
Phone AUstin 7-9866 











SCHOOLS 


CONTRACTORS AND SCHOOL AUTHORITIES: 
It’s your responsibility to equip your local 
schools with automatic fire detection and 


Wodack Tools Can Help You 


| The Wodack “Do-All’’ Plaster Groover makes 
| single cuts for openings in plastered walls, and 
double cuts for channeling walls for electrical 


Ask for Bulletin 590-EC showing how to cut and 
channel plaster without breakage and without dust. 


U.S.A. 








(Classified Advertising 


“OPPORTUNITIES 


—RATES— UNDISPLAYED 


$1.80 per line, minimum 38 lines, To figure advance 
payment count 5 average words as a line. 


EMPLOYMENT: 
BUSINESS: 


:EQUIPMENT 


DISPLAYED 
Employment Opportunities—$24.00 per inch, 
ject to Agency Commission. 
| Equipment & Business Opportuntities—$1. 90 per 


sub- 


Position Wanted ads take one-half of above rate. 


a eee Soe — Bow Numbers in care of our New York, Chicago & 
An advertising inch is measured %” vertically on ee or 
one column, 3 columns—30 inches—to a page. San Francisco offices count as one ional line. 


Equipment Wanted or For Sale Advertisements ac- 
ceptable only in Displayed Style. 


Send New Ads to Classified Advertising Div. 


Discount of 10% if full payment is made in advance 
for 4 consecutive insertions. 


Electrical Construction & Maint. P.O. Box 12, New York 36, N.Y. 





SEARCHLIGHT SECTION 





:USED OR RESALE 














| TRANSFORMERS 


BOUGHT — SOLD — RENTED 
REWOUND — RE-DESIGNED 
MANUFACTURED 
Ask For Our Price Schedule And Stock List 
THE ELECTRIC SERVICE CO., 5322 Hetzel St., Cincinnati 27, Ohio 


“America’s Exclusive Independent Transformer Service Shop” 











If there is anything you want 
that other readers can supply 
OR... something you don’t want— 
that other readers can vse— 


| From Chicago you can 
| 

| Advertise it in the 

} 


delivery on all types of 
Order today. We ship same day. 
Send for our latest stock sheet 


UNIVERSAL WIRE & CABLE COMPANY 
2919 N. Paulina St. 
Branches: Los Angeles—Houston—Denver 


SEARCHLIGHT SECTION 











WIRE and CABLE WHEN YOU NEED IT 
jectrie Cable. 


Chicago 13, Ill. 
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This NEW Manual Starter 
has EVERYTHING! 


NEMA Sizes 0 and 1 


Two, three and four-pole 
construction 

































SMALLER! Takes less space, whether it's 
built into machine or mounted externally 


SMART STYLING! Matches the streamlined 


appearance of today’s modern machines 


QWIK-MAKE, QWIK-BREAK! Positive 


snap-action opening and closing of con- 
tacts. Longer contact life 


TRIP-FREE OVERLOAD PROTECTION! 
Impossible for operator to hold motor cir- 
cuit closed against overload 


POSITIVE PROTECTION! Starter will not 
operate without overload units installed 


LONGER LIFE! Toggle Action operating 
mechanism. Heavy-duty construction 
throughout 


EASIER INSTALLATION! Wire it without 
removing starter from enclosure. All ter- 
minals have pressure wire connectors 


EASIER 
MAINTENANCE! 

“ Off-the-Shelf” parts 
kits make normal 
maintenance and mod- 
ifications easier than 
ever. They're easy to 
buy, easy to identify, 
and faster to install 


TAMPER-PROOF! 








Cover padlocking de- 
CHOICE OF vice prevents tamper- 
ENCLOSURES: ing by unauthorized 
personnel. Safety latch 
Water and Dust-Tight locks “start” button in 
Hazardous Locations “OFF” Pee 
Flush Mounting VISIBLE INDICATION 


OF OVERLOAD! 
Self-centering push- 
buttons show when 
overload has occurred 


Write tor BULLETIN 2510 B-C 
Address Square D Company, 

4041 North Richards Street, 
Milwaukee 12, 

Wisconsin 


EC&M weavy inpustry ELECTRICAL EQUIPMENT...NOW A PART OF THE SQUARE D LINE 


SQUARE J) COMPANY 
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CROUSE-HINDS Types DMC* AND WMC** 
Combination Line Starter CONDULETS 


DMC-WMC Condulets are designed to accept and operate any 
of the various makes of motor starters and circuit breakers. Single speed 
non-reversing combinations are equipped with a universal mounting plate, 
motor starter reset assembly and circuit breaker operating assembly. 

No substitutions of any parts on the Condulets are required. 

Built-in push-button stations and selector switches with various 
contact arrangements, pilot lights and control transformers can be supplied. 
Push-button and selector-switch operating shaft holes 
and pilot-light holes may be drilled, tapped and 
plugged for future use. 

Separate mounting lugs are bolted on body. A center position is 
provided on back of body so that lugs can be attached for 3 point 
suspension or center pole (2 point) mounting. Circuit breaker handle 
has provision for padlocking in “On” or “Off” position. 


WRITE for descriptive literature and specifications . . . 
or contact your Crouse-Hinds distributor. 


CROUSE @HINDS 


MAIN OFFICE AND FACTORY: SYRACUSE, NEW YORK 


>-H 4 


Crouse or Spring 


@ CONDULET® ELECTRICAL EQUIPMENT (Explosion-Proot and Conventional) © FLOODLIGHTING 
@ TRAFFIC CONTROL SYSTEMS @ AIRPORT LIGHTING and WEATHER MEASURING EQUIPMENT 


These products are sold exclusively through electrical distributors. For application engineering help. contact 







*TYPE DMC: Dust-Ignition-Proof (Dust- 
Tight) — National Electrical Code Class 0, 


Groups E, F and G; NEMA Type 9EFG. 


ix & TYPE WMC: Watertight — NEMA Types 
3, 3R, 4 and 5. 





UNIQUE COVER HINGING ARRANGEMENT 
allows DMC-WMC Condulets to be mounted 
directly adjacent to other Condulets with- 
out providing extra space between for 
cover to hinge open. Cover pulls out, then 
to either side to clear adjacently-mounted 


Condulets or other equipment. 








